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PEACEFUL USES OF ATOMIC ENERGY 


VEN before the Conference on the Peaceful Uses 
of Atomic Energy met at Geneva in August 
last, negotiations were proceeding between several 
European countries with the view of establishing some 
system for nuclear energy co-operation. Provision 
for European co-operation in nuclear research was 
made in the European Organization for Nuclear 
tesearch, established by the Convention of July 1, 
1953, and which was adopted by representatives of 
selgium, Denmark, France, the German Federal 
Republic, Greece, Italy, Netherlands, Norway, 
Sweden, Switzerland, the United Kingdom and 
Yugoslavia. The Organization came into existence 
in 1954 with the ratification of the convention by 
Switzerland and six other nations, and the new 
institution, with an international laboratory and 
headquarters at Geneva, thereupon took over the 
work and documentation of the European Council 
for Nuclear Research, which had prepared the way 
for the founding of the new permanent organization. 
A concise account of the development of the 
European Organization for Nuclear Research is given 
in an information pamphlet recently issued by the 
United Nations Educational, Scientific and Cultural 
Organization in the series ‘‘Unesco and its Pro- 
gramme’’*, It is also described by Dr. L. Kowarski, 
director of the French Atomic Energy Commissariat, 
who was also director of the Laboratory Study Group 
which carried out that phase of the seientific work 
for the European Council for Nuclear Research, in 
an article, “The Making of CERN—an Experiment 
in Co-operation”, contributed to the Bulletin of the 
Atomic Scientists of December 1955. Private con- 
versations between European physicists took place 
as early as 1947, and in 1949 L. de Broglie was 
urging the creation of regional European research 
institutes in fields of this type. Proposals for co- 
operation in nuclear research, however, first took 
definite shape in June 1950, with Prof. I. I. Rabi’s 
suggestion at Florence on behalf of Unesco for an 
inter-governmental conference on the subject. 

The preliminary inquiries which resulted in the 
formation of the European Council were carried out 
by Unesco, and this project for co-operation in 
nuclear research may thus fairly be claimed by 
Unesco as one of its major achievements. The agree- 
ment of February 12, 1952, creating the Council was 
signed by nine countries: they did not include the 
United Kingdom, although the United Kingdom had 
been represented at the Conference of December 
1951, when the preliminary arrangements were made, 
and the United Kingdom is, with France, the largest 
single contributor to the finances of the permanent 
organization. For the period 1953-56 it is bearing 
some 24 per cent of the cost of the Organization’s 
activities, estimated at £10 million over the first 


* European Co-operation in Nuclear Research. (Unesco and Its 
Programme, No. 11.) Pp. 26. (Paris: Unesco; London: H.M. 
Stationery Office, 1954.) 1s. net. 


seven years, @ figure which the Council, of which 
Sir Ben Lockspeiser is chairman, decided in December 
to increase by about 40 per cent. 

The Unesco pamphlet, which includes excerpts 
from the convention establishing the permanent 
organization, outlines the way in which the scientific 
study groups of the European Council for Nuclear 
Research clarified the problems in nuclear physics 
which could most usefully be examined at the inter- 
national level, and defined the spheres of research 
within which co-operation between physicists and 
laboratories in different countries would be specially 
fruitful. These exchanges of views led to the decision 
to fix uhe energy of the proposed synchro-cyclotron 
for the international laboratory at 600 MeV. and that 
of the proton-synchrotron at greater than 25 GeV. 
The <~ st of building the laboratory and the machines 
accounts for more than 80 per cent of the Organiza- 
tion’s estiiaated expenditure for the first seven years, 
and it is considered that its construction near Meyrin, 
close to Geneva and to the French frontier, will 
facilitate the creation of the intellectual atmosphere 
essential to such research as well as safeguard its 
international character. 

The importance of this aspect is brought out 
particularly well in Dr. Kowarski’s article, and he 
also emphasizes some of the staffing problems which 
such an organization inevitably encounters. The 
present staff of 285 is to be increased to 400 by 1956 
and to 500 by 1960, and while a free flow of staff 
from member countries is expected, the general 
shortage of scientists is being kept in mind. The 
original director-general, Prof. F. Bloch, was succeeded 
in September 1955 by Prof. C. J. Bakker, to whose 
article in Physics To-day of September 1955, Dr. 
Kowarski refers those seeking technical details of 
the accelerators and buildings. He anticipates, how- 
ever, that by late 1957 all major services will be 
installed on the Meyrin site, the cyclotron will be in 
the final stages of completion and the synchrotron 
well begun. The initial cosmic-ray programme should 
assist the starting-up of the instrumentation and, on 
a modest scale, the Organization will act as a European 
clearing house for such activities as the standard- 
ization of emulsion techniques. Apart from the small 
permanent staff, scientists are being invited to work 
at Meyrin for a limited period: for example, Prof. 
G. C. Wick and Prof. W. K. H. Pankofsky are spend- 
ing one year there (see Nature, January 21, p. 117). 

Dr. Kowarski’s comment on the United Kingdom’s 
decision to remain in the formal positien of an 
observer should be noted by British readers of his 
article. That in practice Great Britain became also 
a keen debater and provided consultants, as well as 
taking a full share of the financial support, gave 
general satisfaction, and this has its bearing on the 
attitude of the British Government to co-operation 
with other European countries in the peaceful uses 








398 


of nuclear energy. Questioned on this point in the 
House of Commons on February 1, Mr. R. A. Butler, 
the Lord Privy Seal, said that it is too soon to state 
what form British participation in such collaboration 
should take. While agreeing as to the importance of 
Britain becoming more closely associated with the pro- 
ject known as ‘Euratom’, Mr. Butler suggested that 
the proposals in the report on European collaboration 
in atomic energy issued by the working party on 
nuclear energy of the Organization for European 
Economic Co-operation* also required very close 
consideration. 

This working party was asked to examine and 
report on the possible scope, form and methods of 
economic and financial co-operation in the use of 
nuclear energy; and it should be noted that the 
working party is no less convinced than those who 
elaborated the Euratom plan that some form of 
European co-operation is necessary. It is a matter 
of deciding the form which co-operation should take, 
and the report emphasizes that, apart from tech- 
nical details relating to industrial secrets, all the 
techniques for the industrial processing of nuclear 
‘fuels’ at all stages were made public at the Geneva 
Conference in August 1955, with the exception of 
isotope separation techniques. 

In discussing the effort required to develop a 
European nuclear energy industry, the report stresses 
not only the capital expenditure still required but 
also the needs of equipment and the large number of 
technicians who must be trained. Except in the 
United Kingdom and in France, with its Saclay 
centre and the Marcoule pilot plant which began to 
operate in January, that effort is only in its infancy. 
The report estimates that within the next five years 
much of the capital invested in nuclear energy will 
be used for research, and that while, apart from the 
small percentage of nuclear physicists required, most 
of the industrial and nuclear chemists, metallurgists, 
electricians and nuclear-energy engineers can be 
recruited in industry and will require only a year’s 
training to adapt themselves to routine work, four 
or five years are required to provide the nucleus of 
a research staff. Comparing the situation with that 
in the United States, it estimates European expendi- 
ture on nuclear energy as about 300 million dollars 
in 1955 compared with 2,000 million in the United 
States in 1954, and the numbers of technicians 
employed in nuclear energy as about 15,000 in the 
United States in 1955, 5,000 in the United Kingdom, 
1,800 in France and barely 1,000 in the rest of 
Europe. Moreover, the number of science students 
enrolled in the United States in 1952 exceeded 
500,000, compared with about 180,000 in Europe. 

Taken as a whole, Europe’s present nuclear effort 
falls far short of its industrial potential and the 
working party suggests that two bodies should be 
set up by the Organization for European Economic 
Co-operation. The first of these, a Steering Com- 
mittee for Nuclear Energy, would be concerned with 
the co-ordination of plans and of national legislation, 


* Possibilities of Action in the Field of Nuclear Energy. (Working 
Party on Nuclear Energy.) Pp. 70. (Paris: O.E.E.C.; London: 
H.M. Stationery Office, 1956.) 300 French francs; 6s. 
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the promotion of joint undertakings, training ang 
standardization and the encouragement of inter.’ 
national trade. The working party does not, however, 
contemplate that the Organization would be con. 
cerned with scientific and technical information, ag 
distinct from that of an economic or financial char. 
acter; but it stresses the importance of creating a 
favourable climate in Europe for the establishment 
of a nuclear industry. The promotion of joint under. 
takings is regarded as particularly important and 
promising in that the demands of some undertakings, 
even on the smallest possible scale, exceed the 
resources that individual countries could be expected 
to contribute. Apart from the hazardous nature of 
some undertakings, and consequent reluctance of g 
single country to assume the entire financial risk, 
production costs for some undertakings decrease 
rapidly as the size increases. 

Of the types of joint undertaking which the 
working party contemplates, plant for separating 
isotopes is particularly stressed, and it is suggested 
that such an undertaking might attract the par. 
ticipation of the United Kingdom, on certain 
conditions. Chemical separation plants for irradiated 
fuels, the production of heavy water, the fabrication 
of ‘fuel elements’ from metal or oxide, plants for the 
conversion of ore into metal, and electric power 
stations and semi-industrial laboratories are other 
possibilities instanced ; but the last two or three are 
only advocated when existing installations are work- 
ing to full capacity. For the promotion of training, 
besides the co-ordination of lectures and training 
courses, the report suggests encouraging the exchange 
of teachers and students, the creation of scholarships 
and, possibly, the creation of a European centre for 
teaching nuclear science, to complete the training 
given in national centres. 

One advantage of the joint undertaking is that it 
facilitates security control. This would be the main 
function of the Control Bureau, the second body 
which it is suggested the Organization for European 
Economie Co-operation should establish. The sole 
object of this control is to prevent fissile materials 
used in the joint undertakings or produced by them 
from being ultimately diverted to military purposes. 
It would be necessary, therefore, to establish effective 
control over each national undertaking using fissile 
material originating directly or indirectly from the 
joint undertakings. For this purpose an international 
control laboratory and a strict accounting system 
for the production and use of all fissile elements 
originating directly or indirectly from the joint 
undertakings would be essential, though the products 
of nationally owned factories would not be affected. 

The report definitely contemplates that the control 
system which it recommends might prove the first 
step to a system of world control, and that the 
proposal is in fact compatible with the system of 
world control embodied in the project for an inter- 
national agency which the United States has sub- 
mitted to the United Nations. It meets, moreover, 
the stipulation for a guarantee of effective control 
over all joint activities which the working party 
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pelieves to be the only condition on which the 
United States would co-operate fully in the supply 
of fissile materials, specialized equipment and manu- 
facturing secrets. 

On that ground alone the proposals in this report 
merit the most careful consideration, and the flex- 
ibility on which the working party insists and the 
act that the proposal is freely open to European 
countries and not limited to the six countries of 
Euratom should commend it particularly to Britain. 
Buratom, it is true, is also anxious to secure the full 
participation of Great Britain in the proposed 
furopean Atomic Authority, nor is it intended to 
pxclude other countries from the six original par- 
icipants (France, Belgium, the German Federal 
Republic, Italy, Holland and Luxembourg). There 

p, indeed, broad similarities between the two 
schemes. That which M. Monnet is now pressing so 
firmly would make Euratom itself supranational by 
providing that the participating countries should 
lelegate real powers to the European Atomic Energy 
pmmission. It would be concerned solely with the 
levelopment of atomic energy for peaceful purposes 
nd it provides that all fissile material produced or 
mported by the importing countries shall become 
he property of the European Atomic Energy Com- 
mission, which alone would authorize the construction 
nd operation of atomic installations. This, of 
pourse, implies the establishment of a security control 

m, the rules for which would be defined by the 
ommission in close co-operation with, for example, 
he United Nations ; but the Commission itself would 
be responsible for seeing that these rules are applied. 

A communiqué issued on February 12 by the 
Foreign Ministers of the six nations in the European 
pal and Steel Community ‘“‘confirmed the need and 
brgency to create a common European organization 
in the atomic field’. It stated that the necessary 
lirectives have been given to the committee to com- 
plete its work as soon as. possible and the Ministers 
believe the organization can be set up this year. 
The British Government, during the present meeting 
bff the Organization for European Economic Co- 
bperation, has stated that it is willing to lend all 
possible aid to the development of a European 
omic energy pool. 

There are two points which should here be noted. 
First, under either plan, the nuclear energy authority 

come to grips at a supranational level with the 

stablishment of an international control agency. 
his problem the Political Committee of the United 
ations postponed for discussion at an international 
bonference to be convened in the future. This was 
lone, it is true, at the request of smaller countries 
ike Sweden; but as a result the establishment of 
furatom or such a European Commission as M. 
fonnet urges may well prepare the way and demon- 
trate the practicability of control methods, which 
he United Nations might later be able to extend to 
he control of nuclear energy for military purposes 

50. 

The seeond point is that M. Monnet’s scheme over- 
omes the difficulty of including the German Federal 
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Republic, which has renounced the right to make 
nuclear weapons, and those which have not. As Prof. 
W. Heisenberg, director of the Max Planck Institute for 
Physics and adviser on atomic energy to the Federal 
Government, told the Parliamentary and Scientific 
Committee on November 8, in his address on post- 
war scientific developments in Germany, Germany 
has had to start from scratch in nuclear physics, and 
post-war development has been slow. The European 
Organization for Nuclear Research has given valuable 
assistance, and several German research institutes 
are already assisting in construction at Meyrin; and 
when this is complete, the German universities and 
engineering colleges hope to participate in research 
there. 

The main difficulty in planning such a pro- 
gramme in Germany is the lack of man-power. 
There are no trained engineers and very few scien- 
tists trained to work in this field of nuclear 
power. The one advantage is the existence of colleges 
of engineering; but they have still to be suitably 
staffed. Development is likely to be very slow, 
although Germany is extremely anxious to co-operate 
with the Western countries and to send young 
scientists and technicians to Great Britain and else- 
where for training, as well as to establish scientific 
stations for reactors. Nevertheless, it has since 
become apparent that, while desiring free agreement 
with the United States for the import of uranium and 
close co-operation with Britain in the industrial 
exploitation of nuclear power, German industry does 
not favour a supranational authority but only a 
co-ordinating committee. 

Prof. Heisenberg indicated to the Parliamentary 
and Scientific Committee that the German Govern- 
ment is prepared to entrust the development of 
nuclear science mainly to private industry. Since, 
however, Dr. Adenauer and some of his ministers 
firmly support M. Monnet’s plan for Euratom, 
difficulties may well”arise if German industry main- 
tains such an attitude ; and it would seem that the 
attitude of Great Britain could be an important 
factor in determining the success or failure of pro- 
posals for a European nuclear community, though 
full British participation in such a community as 
M. Monnet’s Committee proposes seems unlikely. 

These are sufficient reasons for welcoming the out- 
look implied in the reference which Sir Anthony 
Eden made in his broadcast speech on January 22 
to the possibility that nuclear power would trans- 
form the whole future of the world as" fully as the 
discovery of the steam engine. Whether this is true 
or not, the implications of nuclear energy for the 
economy of Great Britain and its potentialities 
require very careful and close consideration. On the 
economic plane, for example, it is understood that 
experts are thinking in terms of an export trade for 
British nuclear energy industry of at least £300 
million by 1975, with a home trade at a similar figure. 
Even when due regard is had to the fact that much 
of this export trade will be within the Common- 
wealth, where for a long time to come the United 
Kingdom is likely to supply uranium in return for 





400 


the uranium oxide and to re-process the burnt elements 
from reactors, we cannot ignore proposals which may 
foster a free market in nuclear energy or which bear 
closely on the development of the backward areas of 
the world. 

Within the British Commonwealth itself, there are 
already many valuable outlets for the utilization of 
nuclear energy as a source of power: the copper 
mines of Northern Rhodesia, the iron ore deposits in 
Nigeria and the bauxite deposits in Western Aus- 
tralia may be quoted. Major developments within 
the Commonwealth are in Canada, where in addition 
to the two earlier research reactors, a new reactor, 
costing more than £12 million, will provide some of 
the best research facilities in the world; further, 
the Australian Government in July 1955 placed a 
contract of £750,000 with a British company for the 
design and supply of a research reactor near Sydney 
as the basis of a £4 million plan to develop nuclear 
energy for industrial purposes; and Pakistan has 
established an institute for nuclear energy and India 
hopes to build an experimental reactor near Bombay 
within two years. Nevertheless, the United King- 
dom’s contribution is likely to be large for many 
years, and particularly in the supply of small reactors 
of 5-10 megawatts. Since then, it has been announced 
that an American and a British firm have agreed to 
collaborate in the manufacture of reactors, and that 
another British firm is to build an experimental 
reactor for which the Atomic Energy Authority will 
provide the fissile fuel. 

Such possibilities bear closely on the demands for 
materials and power which the developing industry 
makes within Britain itself. Already since the end 
of the Second World War, £100 million has been 
spent on the establishments at Capenhurst, Spring- 
fields and Windscale. The first of the new nuclear 
power stations at Calder Hall is expected to come 
into operation on October 17, and the second within 
the next six months. Six more reactors, with a total 
capacity of about 200 MW., should be operating in 
1959 or 1960, and although the cost of these power 
stations is approximately double that of coal-fired 
generating stations, within ten years it may well be 
one-third that of the coal-fired station. Moreover, 
apart from the demand which the nuclear power 
stations make ior the services of technicians and 
technologists, they are likely to have a considerable 
effect on the total labour supply required. Only a 
few hundred men are expected to be employed at 
the first of the new power stations, instead of the 
2,500 men required to provide a conventional power 
station of the same size with coal alone. Less than 
100,000 men will in fact be required to generate the 
same amount of energy in nuclear power stations of 
these first experimental designs, instead of the 
700,000 men required to supply the coal which 
conventional power stations would need. 

It is clear that we are not only faced with a chal- 
lenge to shape technical and technological education 


to meet those needs, but equally with a challenge to - 


face the implications for industry and society in 
general. These are problems which not merely the 
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Government but industry also has to face—no legs 
on the trade union side than on that of management, 
The potentialities for increased productivity are not 
limited to power supply alone. They reach far into 
other kinds of industry, and if they are to be realized, 
@ new and more imaginative outlook, a greater 
flexibility and adaptability will be required of al] 
engaged in industry at whatever level. With its 
plans for seeing that industry is supplied with the 
technicians, the technologists and the scientists that 
are needed to-day, the Government should also be 
planning to ease the process of adjustment and to 
deal with the changes in the pattern of society as 
well as of industry that may be required; and 
to foster the outlook and attitude to change which a 
wise system of education itself can best encourage. 


SPRINGBOARD FOR SUPERSONIC 
FLIGHT 


Thermodynamics and Physics of Matter 

Edited by Frederick D. Rossini. (High Speed Aero. 
dynamics and Jet Propulsion—Vol. 1.) Pp. xviii+ 
812. (Princeton, N.J.: Princeton University Press ; 
London: Oxford University Press, 1955.) 100s. net. 


HIS publication, a massive volume of 812 pages, 

is only the first of a series of twelve books 
planned by a board of editors composed of Theodore 
von Kérman, Hugh L. Dryden and Hugh S. Taylor, 
assisted at various times by the general editors 
Joseph V. Charyk and Martin Summerfield. The 
scientific reputation of the members of this group is 
@ sufficient guarantee of the quality of the contents 
of the books. Vol. 6, “General Theory of High Speed 
Aerodynamics”’, and Vol. 9, “Physical Measurements 
in Gas Dynamics and Combustion”, have already 
appeared and have been reviewed in these columns 
(Nature, 176, 479 and 1040; 1955). The books are 
excellently printed by the Maple Press, Inc., of York, 
Pennsylvania, and show what care is devoted to the 
typography of scientific books by the Princeton 
University Press. The volume at present under 
review is edited by Frederick D. Rossini, of the 
Department of Chemistry of the Carnegie Institute 
of Technology, Pittsburgh, and he is to be com- 
plimented on the excellence of his accomplished 
work. 

The complete series of twelve volumes is planned 
to describe recent advances in “High Speed Aero- 
dynamics and Jet Propulsion”, a topic which would 
be termed ‘technology’ by some and be placed out- 
side the pale of ‘pure science’. But it is to the credit 
of the creative thinking of the editorial board that 
the first few volumes of the series are planned to be 
expositions of those fundamental aspects of physics 
which lie at the very roots of this relatively new 
branch of aeronautical engineering. To those who 
know little or nothing of the wide ramifications of 
modern engineering science, the contents of this 
introductory volume will come as a salutary shock. 
The advances made in high-speed flight during the 
past ten years or so have been very rapid and have 
brought into sharp focus the need for producing 4 
comprehensive account, not only of the advances 
themselves, but also of the fundamental aspects of 
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science Which have to be adduced to solve the 
problems that arise. 

The twelve books represent the accumulated work 
of more than a hundred physicists, chemists, engineers 
and mathematicians. A programme as vast as this 
needs powerful sponsors, much financial support and 
considerable organizing ability. In fact, the series 
was sponsored and assisted by many departments of 
the United States Air Force, Navy and Army, and 
the administration and editorial functions of the 
undertaking were centred at Princeton University. 
Apart from this, the University contributed financially 
to the support of the project. Truly a ‘combined 
operation’. 

The opening section of the volume is on the funda- 
mentals of thermodynamics and is @ very interesting 
account covering 110 pages. The second section, 
covering about 130 pages, deals with quantum 
mechanics and application to molecular structure, 
and then there is a section on thermodynamic 
properties of real gases and mixtures of real gases, 
and one devoted to the properties of gases and 
gaseous mixtures. These are followed by sections on 
critical phenomena; the properties of liquids and 
liquid solutions ; the properties of solids and solid 
solutions ; relaxation phenomena in gases; gases at 
low densities ; and the thermodynamics of irreversible 
processes. Each section is effectively a brief summary 
of much of the present knowledge in its own field ; 
the expositions are not unduly discursive and are 
clearly written. The different parts of the publication 
are self-contained reviews which could easily serve as 
texts in fields other than that of high-speed flow and 
jet propulsion. A detailed scientific review of each 
of the sections would involve a width of knowledge 
covering vast fields of modern theoretical and experi- 
mental physics; but there is no doubt that the 
excellence of the books so far published matches that 
of the original conception. 

Sheer size, however, sometimes appals, and the 
Princeton series may well oppress the spirit of a 
young engineer or scientist who comes fresh to high- 
speed flight and who searches for understanding. To 
any such person it should be emphasized that the 
books are really Goliath volumes of reference, and 
are not intended to replace, for example, the two 
smaller David volumes on “High Speed Flow’, 
edited by Howarth, and the two ancillary volumes 
of “Tables” and “‘Graphs” edited by myself. There 
is no doubt, however, that, in the long run, the 
Princeton series will have beneficial effects on the 
development of the seronautical sciences, and that 
they will act as a springboard for still further 
discoveries in high-speed aerodynamics and jet pro- 
pulsion. In spite of this, Dedalus might well have 
groaned had he realized that his rudimentary experi- 
ments in flying would some day lead to the massive 
volumes of the Princeton series. L. RosENHEAD 


No. 4505 


ELECTRIC TRACTION ENGINEER- 
ING 


Electric Traction Engineering 

An Introduction. By E. A. Binney. (Cleaver-Hume 
Electrical Series—No. 10.) Pp. 224+7 plates. 
(London: Cleaver-Hume Press, Ltd., 1955.) 15s. net. 


HE design of electric traction equipment does 
not attract the attention of authors to the same 
extent as do the spectacular developments that have 
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taken place recently in other fields. Progress has for 
a number of years been chiefly in the direction of 
steady improvements to established practice rather 
than in any major advance. The development of the 
diesel-electric system, together with the recent use, 
on the Continent of Europe, of industrial frequency 
supply to the contact line, have resulted, however, 
in a re-orientation of thought. This and recent 
proposals in Britain have stimulated interest in 
the subject, and it seems probable that the near 
future will see considerable expansion of the 
industry. The present time, therefore, is opportune 
for the introduction of a book such as the one 
under review, written especially for the student 
and the young engineer starting a career in this 
field. 

The history and development of the various systems 
are first traced briefly, and there is an outline of the 
work involved in the choice and design of rolling- 
stock equipment. The major part of the work is 
devoted to the design of traction motors and their 
gearing. The modern d.c. traction motor is a highly 
specialized machine owing to strict limitations of 
space and exacting conditions of performance, and 
the author very rightly devotes a considerable part of 
the book to it. There are also chapters on the single- 
phase a.c. motor, with its own special problems, and 
on the diesel-electric generator, another machine of 
special characteristics. On the mechanical side a 
section is devoted to gear calculations and a chapter 
to mechanical drives. 

A further chapter is given to d.c. control systems. 
Power and control diagrams are dealt with, and the 
principles of interlocks and automatic acceleration 
explained in detail. The use of rotary amplifiers is 
briefly dealt with. The final chapter outlines project 
work, including the preparation of speed—time 
diagrams. 

The book is adequately illustrated with diagrams 
and half-tone blocks and includes useful appendixes 
of symbols, mathematical expressions, and cal- 
culations on gears. G. H. Piatr 


‘PROJECT 6’ OF THE AMERICAN 
PETROLEUM INSTITUTE 


Hydrocarbons from Petroleum 

The Fractionation, Analysis, Isolation, Purification, 
and Properties of Petroleum Hydrocarbons. (An 
account of the Work of the American Petroleum 
Institute Research Project 6, at the Carnegie Institute 
of Technology, Pittsburgh, Penn.) By Prof. Frederick 
D. Rossini, Beveridge J. Mair, and Anton J. Streiff. 
(American Chemical Society: Monograph Series— 
No. 121.) Pp. xvi+556. (New York: Reinhold 
Publishing Corporation; London: Chapman and 
Hail, Ltd., 1953.) 148s. net. 


HE sponsorship of fundamental research has 

been an activity of the American Petroleum 
Institute since 1926. One of its earliest projects was 
that established at the National Bureau of Standards 
under Edward W. Washburn’s direction, which has 
since become widely known as ‘Project 6”. The 
aim set before the first small group of chemists in 
1927 was, quite simply, “the separation, identification 
and determination of the chemical. constituents of 
commercial petroleum fractions’, and yet, at the 
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time, the methods available for the separation or 
characterization of mixtures of closely similar sub- 
stances were utterly inadequate for such an under- 
taking. Unless entirely new techniques could be 
devised, it was clearly hopeless to expect that much 
progress could be made towards even a partial 
solution of a problem so complex. This is the challenge 
that was accepted. 

Project 6 is still in active operation. The achieve- 
ments of its first twenty-five years have been assem- 
bled from scattered publications and set out in this 
monograph. The account which Frederick D. Rossini 
(director of the Project sinee 1934) and his associates 
have now presented is indeed monumental, for in 
fact the original objectives have been largely attained. 
The ten chapters with which the book begins deal 
very exhaustively with the fractionating processes 
that were employed and particularly with fractional 
distillation, of which the unexploited potentialities 
were quickly grasped. With a wealth of drawings 
and diagrams, the techniques and the apparatus used 
for the separation of more than a hundred and thirty 
different hydrocarbons from one representative crude 
petroleum are set forth ; and most of these individual 
hydrocarbons were obtained far purer than they had 
ever been made before. Succeeding chapters deal 
equally exhaustively with the methods used by the 
workers on the Project for the characterization of 
these petroleum constituents, for the measurement 
of their absolute purities and for the determination 
of their physical properties. The precision they 
sought and reached in these measurements (for 
example, of freezing and boiling points) was without 
precedent, yet it has come to be accepted as standard 
for any work of a similar sort intended to be of 
lasting quality. 

More than half the length of the monograph is 
devoted to descriptions of techniques devised by 
Rossini and his associates, which are classics of their 
kind. For many readers who are not specialists in 
petroleum technology, this will constitute the chief 
value of the book. For the petroleum chemist there 
are, in addition, chapters which deal with the hydro- 
carbon composition of the gasoline, kerosine, gas-oil 
and lubricant fractions ; with the analysis of several 
representative crudes ; and with the composition of 
distillates, alkylates and co-dimers. 

A brief discussion of the work done in other 
laboratories on the composition of petroleum takes 
in minor constituents which contain other elements 
besides carbon and hydrogen, but is out of character 
with the book as a whole and scarcely adds to its 
usefulness. It is as the authoritative account of the 
accomplishments of a famous project that this book 
takes its place in the literature of petroleum. 


THE AUTORADIOGRAPHER’S 
VADE-MECUM 
Autoradiography in Biology and Medicine 


By Prof. George A. Boyd. Pp. xiii+400. (New 
York: Academic Press, Inc.; London: Academic 


Books, Ltd., 1955.) 8.80 dollars. 


UTORADIOGRAPHY is an important tool in 
the workshop of the histologist and histo- 
chemist ; the provision of an ever-increasing range 
of biologically significant compounds labelled with 
radioactive isotopes makes it an attractive method 
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of study, and its relative cheapness and simplicity 
provide further appeal, if such were needed. 

Any worker with average competence in normal 
histological and photographical methods can produce 
an autoradiograph. But, unlike the methods of 
histology and photography, the production of 
significant autoradiographs demands a much clearer 
knowledge of the possibilities and limitations of these 
apparently simple techniques. Some of the limita. 
tions—those of the mobility and diffusion of the 
complexes to be studied—are familiar to the histo. 
chemist ; others—those of the type of photographic 
emulsion and its response to radiations of different 
nature and energy from elements which vary widely 
in their half-lives—are less familiar even to the expert 
photographer. Even though the desired result may 
be mainly a qualitative record of the distribution, 
the worker needs to know a good deal more of his 
material—histological, photographie and isotopic— 
than is apparent at first sight. 

Prof. G. A. Boyd has set out to provide a vaie. 
mecum for the histologist who wishes to work in this 
field. In the theoretical section of the book an 
elementary treatment of the theory of the photo- 
graphic process leads up to a consideration of the 
characteristics of commercial and scientific emulsions 
and of their response to «-, 8- and y-radiation. A 
chapter on the autoradiographic image is followed by 
@ study of the important question of resolution. 
Dosage and exposure time are then dealt with, and 
finally a valuable chapter discusses the sources of 
error in various stages of the process. . 

The second part of the book, entitled ‘“Technique”’, 
is a ‘cookery-book’ presentation of the various special 
methods in sufficient detail to permit a worker who 
is quite unfamiliar with a method to reproduce it 
satisfactorily. More than half this part deals with 
various types of sections applied to liquid emulsions 
and to films on permeable and non-permeable bases ; 
the remainder deals with less-familiar problems on 
specimens which are not flat and on the preparation 
of difficult material such as undecalcified bone and 
teeth. Much of it is evidently written from first-hand 
experience, and each recipe is followed by a brief 
discussion of its possibilities and limitations. One of 
the problems for the British worker is the constant 
reference to proprietary materials which may or may 
not be available in his country. 

The last part includes a comprehensive biblio- 
graphy to the end of 1952 and a series of cross- 
referencing indexes which provides a useful guide to 
the eight hundred references in this list. A supple- 
mentary bibliography of 129 titles brings the material 
up to date to the end of 1953. 

The book is well produced and well illustrated, and 
its price is no more extravagant than that of most 
American publications these days. A somewhat 
staccato style in the theoretical sections does not 
make for smooth reading; but there are negligibly 
few errors in the text. The technique of a preliminary 
infiltration of thick emulsions with developer at low 
temperatures is not referred to; this is a useful 
method for producing uniform development in track 
autoradiography. My main regret is the deliberate 
omission of any reference to quantitative methods ; 
if Prof. Boyd can take the opportunity of a second 
edition to bring his bibliography up to date and to 





‘include a section on quantitative autoradiography, 


he will still further increase the debt which we 


owe to him for the present volume. 
JoHN E. Harris 
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Colioque sur |l’Acoustique des Orthoptéres, Jouy- 

en-Josas (5-8 Avril, 1954) 

Annales de l'Institut National de la Recherche 
Agronomique. Série C: Annales des Epiphyties. 
Par kené-Guy Busnel. Pp. 448. (5° Année (trimes- 
trie!) ; Numéro hors Série.) (Paris : Institut National 
de la Recherche Agronomique, 1955.) 

LL the papers presented at the symposium on 

the acoustics of Orthoptera, held in France in 
April 1954, together with the subsequent discussions, 
have now been published as a supplementary volume 
in series C of the “Annales des Epiphyties”. The 
meeting has already been reported in these columns 
by Prof. R. J. Pumphrey (Nature, 173, 1219; 1954), 
and thus it is only necessary to direct attention to 
certain features of the printed work. 

The volume is divided into three sections: defini- 
tions, methods and techniques ; acoustic emission of 
Orthoptera ; and acoustic reception and behaviour. 
Of the seven papers comprising the first section, the 
one of most importance is that by S. Klein describing 
the ionic loudspeaker, a new tool of great interest in 
biological acoustics. The second section comprises 
ten papers on sound emission ranging from morpho- 
logical description of the stridulatory apparatus to 
physical analysis of the sound, and indicates the 
magnitude of the problem from the physical point 
of view. The third section is the most important, 
containing in its six papers reviews by Prof. W. 
Jacobs and Prof. R. J. Pumphrey on behaviour and 
by Prof. H. Autrum on sense physiology. This latter 
paper emphasizes the paucity of knowledge of the 
acoustic receptors of the Orthoptera. Prof. Jacobs’s 
paper treats the subject of the classification and 
analysis of the acoustic behaviour of Orthoptera by 
the analytical methods of Lorenz and Tinbergen, 
while Prof. Pumphrey stresses the need for exam- 
ination of the functional importance of the phenomena. 

The book will be valuable to workers as a reference 
to;the main outlines of the problem, representing as 
it does preliminary work in this interesting field. 

P. T. HasKELL 
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Minerals for Atomic Energy 
A Guide to Exploration for Uranium, Thorium, and 


Beryllium. By Robert D. Nininger. Pp. xii+367. 
(New York: D. Van Nostrand Company, Inc. ; 


London: Macmillan and Co., Ltd., 1954.) 55s. net. 


HIS is an authoritative handbook written 

primarily for professional and amateur pros- 
pectors. The text is in three parts, with sixteen 
appendixes. Part 1 is a description of the more 
important uranium, thorium and beryllium minerals ; 
Part 2 a survey of the known producing-areas of the 
world and of potentially favourable localities ; and 
Part 3 a review of prospecting techniques with advice 
on the evaluation of prospects. The appendixes 
include mineralogical identification tables, a summary 
of the laws and regulations applying to prospecting 
in the United States and the British Commonwealth, 
and information on prices currently being paid for 
uranium ores and concentrates. 

The search for uranium to-day is so intense that, 
even though it is little more than a year since the 
text of Nininger’s book went to the publishers, the 
emphasis he gives to the potentialities of vein-type 
deposits as the future producers of uranium is 
already out-dated. It is now apparent that, as has 
been the case with copper and other minerals, large 
bodies of low-grade ore capable of being worked on 
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a vast scale will provide the bulk of the uranium of 
future vears. 

Typographical errors are infrequent and rarely 
cause confusion, but irregularities such as the use of 
‘thucholite’ as @ mineral species, ‘columbium’ in 
preference to niobium and the loose usage of ‘second- 
ary’ (p. 42) might have been avoided. These minor 
errors fortunately detract little from the usefulness of 
the book. It is undoubtedly the most comprehensive 
publication of its kind and is deservedly in world- 
wide demand. 8S. H. U. Bowrz 


The Biochemistry of Vitamin By, 

A Symposium held at The London School of Hygiene 
and Tropical Medicine on 19 February 1955. Organ- 
ized and Edited by R. T. Williams. (Biochemical 
Society Symposia, No. 13.) Pp. v +123. (Cambridge : 
At the University Press, 1955.) Paper, 13s. 6d. net ; 
cloth, 20s. net. 


T the meeting in Oxford in 1911 of the newly 

formed Biochemical Club, now the Biochemical 
Society, it was proposed to hold meetings for the 
discussion of special subjects. At the first meeting 
in December 1914, under the chairmanship of Prof. 
A. Harden, micro-methods of analysis were demon- 
strated—truly a prophetic and apt beginning by 
biochemical pioneers. Further meetings followed at 
irregular intervals until 1928 ; after a gap of thirteen 
years they were resumed, as symposia, in 1941. 

In 1948 the Biochemical Society began publishing 
full reports of these symposia, and now, ably organ- 
ized and edited by Prof. R. 'T. Williams, the meetings 
and their reports are a well-established feature of 
biochemical progress. A welcome is to be extended 
to the appearance of the latest volume, the thirteenth 
of the series, devoted to vitamin B,,. Its subject- 
matter was reviewed earlier in Nature (175, 185; 
1955) and need not be repeated here. 

The symposium was held in February, 1955; barely 
five months later, an international team of workers, 
headed by Dr. Dorothy Crowfoot Hodgkin in Oxford 
and Sir Alexander Todd in Cambridge, announced 
the complete structural formula of vitamin B,, (see 
Nature, 176, 325; 1955). It was a happy thought to 
print that formula in the volume, the last to be 
produced by Prof. Williams, who after long sevice 
is retiring from the editorship of the symposia. He 
takes with him the thanks and good wishes of all 
biochemists. 


Compounds with Condensed Thiophene Rings 
By Howard B. Hartough and S. L. Meisel. (The 
Chemistry of Heterocyclic Compounds: a Series of 
Monographs, Vol. 7.) Pp. xv+515. (New York: 
Interscience Publishers, Inc. ; London: Interscience 
Publishers, Ltd., 1954.) 16.50 dollars. 


HIS volume is one of a pair as well as one of a 

series, for it is the complement of an earlier 
volume by H. B. Hartough on uncondensed thio- 
phenes. The ramifications of thiophene chemistry 
and its recent rapid development explain the need 
for two volumes to accommodate a survey which is 
at once comprehensive, critical and readable. 

The present volume begins with a discussion of 
orientation in the substitution reactions of furan, 
thiophene and their benzo-derivatives: this touches 
on problems which are still incompletely resolved 
and extend beyond the chemistry of thiophenes. 
Subsequent chapters contain a systematic account of 
thianaphthenes, thioindigo, dibenzothiophenes and 
polycyclic thiophenes, including those in which 
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another fused heterocycle is present; the final 
chapter describes condensed systems of selenophene 
and tellurophene. The text, which is clear and well 
illustrated by structural formule, maintains a good 
balance between descriptions of synthetic methods 
and chemical properties. Much useful information is 
assembled in tables inserted in appropriate chapters 
and serving, with the aid of a general index, to locate 
@ compound in particular quest. An extensive 
bibliography and a separate list of patents are 
intended to be complete up to May 15, 1952. 

The book will be invaluable for reference purposes, @ 
necessity for all libraries, and a boon to workers in its 
particular field both now and for many years to come. 


The Structural Chemistry of Proteins 
By Prof. H. D. Springall. Pp. x+376. 
Butterworths Scientific Publications; New 
Academic Press, Inc., 1954.) 45s. net. 

EW satisfactory text-books of protein chemistry 

have appeared. On one hand, the subject is 
very extensive, and much of it lies in biochemistry 
and technology; on the other hand, little struc- 
tural information is available in all but one or 
two cases. The present volume concentrates on 
structural aspects and within its chosen limits is 
excellent. It provides an adequate account of the 


(London : 
York : 


organic chemistry, including methods of synthesis of 


peptides and analytical methods of determining 
amino-acids and end-groups. 

A strong feature of the book, however, is its dis- 
cussion of physical methods. Students will not find 
this easy going. The summary of the physical 
methods of the determination of shape and size is 
given in such a condensed form that it is probably 
fair to say that it will only be understood by physicists 
and physical chemists who have specialized to some 
extent in the various methods. But readers who are 
not interested in these technical matters will be able 
to omit these pages or be content with a general 
impression. 

Used in this way, students will find it a very good 
introduction to modern studies of proteins, and 
research workers an excellent monograph to keep on 
their book-shelves. It is well printed and bound, and 
quite reasonably priced for the present day. 

J. A. V. BUTLER 


The Birds of the British Isles 
By Dr. David Armitage Bannerman. Vol. 3: Syl- 
viidae, Turdidae, Prunellidae, Troglodytidae, Cin- 
clidae, Hirundinidae. Pp. viii+399+51 plates. Vol. 
4: Apodidae, Caprimulgidae, Meropidae, Upupidae, 
Coraciidae, Alcedinidae, Picidae, Cuculidae, Strigidae. 
Pp. xii+260+29 plates. (Edinburgh and London : 
Oliver and Boyd, Ltd., 1954-55.) 45s. net each vol. 
ITH these two volumes, Dr. D. A. Bannerman’s 
stately work—with the fine plates by the late 
George Lodge—has covered at least a third of its 
ground. Vol. 3 completes the account of the passerine 
birds with, notably, the warblers, thrushes and 
swallows. Vol. 4 deals with six of the less numerously 
represented orders—swifts, nightjars, woodpeckers, 
cuckoos, owls, and that which includes the bee-eater, 
hoopoe, roller and kingfisher. 

It is an advantage that the author is not tied to 
any standard length in discussing a species ; and so 
he gives long and scholarly articles on those which 
present problems of special interest, such as the swift 
and the cuckoo. Nevertheless, even the accidental 


vagrants, such as three species of nightjar other than 
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the native one, are by no means cursorily dismissed, 
The blue-cheeked bee-eater, added to the British list 
only in June 1951, finds its due place; and it pro- 
vides occasion for quoting at length General Hutson’s 
description of the migration of this and the European 
species in Egypt and Asia. Indeed, the unusual 
amount of evidence based on observations, including 
the author’s own, in other parts of the world is again 
noteworthy as a particularly valuable feature of the 
work. LANDSBOROUGH THOMSON 


Australia 
A Camera Study. By Frank Hurley. Pp. 298. 
(Sydney and London: Angus and Robertson, Ltd., 
1955.) 45s. 

HIS is a book of photographs, some coloured 

and some in black-and-white, by the distinguished 
Australian photographer, Frank Hurley. Its purpose 
is to record some of the scenery in town and 
country in Australia. It fulfils this modest purpose 
admirably, and it gives anyone proposing to emigrate 
to Australia a vivid idea of the continent : its clear 
skies ; its parched red inland country ; its monster 
cities ; and its forests, mines and pastures. It is not 
an easy landscape to photograph, for much of it is 
monotonous and uneventful ; but Mr. Hurley’s great 
skill brings the scenery to life in a remarkable way. 
One has only to turn its pages to realize what oppor- 
tunities await the biologist, the geologist and the 
geographer there, and to renew one’s admiration at 
the way such a tough continent has been tamed in 
less than two centuries. 

The book is well produced (a compliment which is 
unlikely to have been paid to Australian books 
fifteen years ago), and the colouring of some of 
the plates is admirable; only occasionally, in the 
plate of a Queensland sugar-field, for example, are 
the values false. In this sort of a book one does not 
expect a text as elegant as the pictures: Mr. Hurley’s 
photographs are accompanied by accurate but un- 
distinguished comments, in the style of a film 
travelogue ; but it is a book to look at, not to read. 

Eric ASHBY 


Suicide in London 
An Ecological Study. By Peter Sainsbury. (Maudsley 
Monographs, No. 1.) Pp. 116. (London: Chapman 
and Hall, Ltd., 1955. Published for the Institute of 
Psychiatry.) 15s. net. 

HIS study consists of a report on two separate 

but related investigations on suicides taking 
place in the London area in the period before the 
Second World War. In the first, an attempt is made 
to correlate the suicide-rates in the twenty-eight 
metropolitan boroughs during 1929-33, with selected 
social characteristics found in the ‘New Survey of 
London Life and Labour’. The second consists of 
an analysis of 409 suicides reported to the North 
London Coroner during 1936-38. The data are pains- 
takingly analysed, and correlations are obtained 
between suicide-rates and certain indexes of social 
disorganization. 

The second part of the study is the more inter- 
esting, as an essay in method, and shows that the 
information available in coroners’ records is capable 
of providing valuable supplementary information on 
suicides. It would, however, have been interesting to 
try.to compare the London material with that in 
provincial towns, and possibly country areas, to test 
whether some of the regularities that are observed in 
London also hold outside the metropolis. 
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NATURE 


INTER-UNIVERSITY COUNCIL FOR HIGHER EDUCATION 


OVERSEAS 


N 1944 the Secretary of State for the Colonies 

invited British universities to set up an Inter- 
University Organization to assist the development of 
higher education in the Colonies, This invitation was 
accepted by all the universities, and their repre- 
sentatives met in London in the rooms of the Royal 
Society, on March 8, 1946, to establish themselves as 
the Inter-University Council for Higher Education in 
the Colonies.. The original title later became in- 
appropriate and was changed to Inter-University 
Council for Higher, Education Overseas; but the 
objects of the Council remained unchanged, namely, 
those of .ssisting the development of universities 
within British territories which are, or have recently 
been, Colonies, and within the Sudan. A review of 
the work of the Council for the period 1946-54 was 
presented to Parliament last year by the Secretary 
of State for the Colonies, and this has now been 
published*. 

When the Council was established in 1946, it was 
concerned with two universities which have since 
moved outside its sphere—the University of Ceylon 
and the Hebrew University of Jerusalem. In 1948 
Cevlon beeame a Dominion, while the termination 
of the Palestine Mandate, also in 1948, removed the 
Hebrew University of Jerusalem from the interests 
of the Council. From the start the Council was 
especially invited to extend its assistance to the 
Sudan, and more recently it accepted the invitation 
of the Secretary of State for Commonwealth Relations 
to assist the development of university education in 
the Federation of Rhodesia and Nyasaland. 

At the close of the Second World War there were 
only two universities in the British Colonial territories 
and the Sudan apart from those in Ceylon and 
Palestine. These were the Royal University of Malta 
and the University of Hong Kong, both of which had 
suffered much damage as the result of the War. At 
the present time there are three universities—Malta, 
Hong Kong and Malaya—and six university colleges 
the University College of the West Indies, the 
University College of the Gold Coast, University 
College, Ibadan, Nigeria, Makerere College (the Uni- 
versity College of East Africa), the University College 
of Khartoum, and the recently established University 
College of Rhodesia and Nyasaland. Some of the 
foundations which existed in 1946 now fall within 
the province of a post-war development parallel to 
that of the university institutions, namely, the pro- 
vision of higher technical education in the Colonies 
under the guidance of the Advisory Committee on 
Colonial Colleges of Arts, Science and Technology, a 
body analogous to the Inter-University Council for 
Higher Education Overseas. Institutions which come 
under the Advisory Committee on Colonial Colleges 
of Arts, Science and Technology include Fourah Bay 
College, Sierra Leone, Kumasi College of Arts, Science 
and Technology, Gold Coast, College of Technology, 
Nigeria, and the inter-Territorial Royal Technical 
College, Nairobi. 

The specific task of the Inter-University Council 
for Higher Education Overseas has been to assist the 
three universities and the six university colleges, and 


* Inter-University Council for Higher Education Overseas, 1946- 
1954. (Cmd. 9515.) Pp. iv+41+4 plates. (London: H.M. Stationery 
Office, 1955.) 2s. 6d. net. i 


this report shows how well the purpose has been 
achieved. Although figures alone can be dry and 
unrevealing, the total number of students attending 
the university institutions coming within the province 
of the Council illustrates one aspect of the effective- 
ness of its work. In 1946 the total number of students 
attending such institutions, of which there were only 
four active at that time, was 726. In 1949, by which 
time eight of the institutions were effectively working, 
the total was 2,456, while in 1954 it had risen 
to 4,592. As was to be expected, in 1955 the 
figure approached 5,000. In addition, during the 
same period, the number of overseas students in 
universities of the United Kingdom and Ireland grew 
from 2,014 in 1946-47 to 9,901 in 1954-55. 

All the universities and colleges are inter-racial. 
None has a quota system for races, although 
preference is given to local candidates. They are 
wholly or mainly residential, both for students and 
staff. 

Two important principles which the Council has 
followed during its nine years of existence have been, 
first, that there should be no compromise on the 
matter of standards of teaching and of academic 
attainment, and second, that the university institu- 
tions with which it is concerned should be completely 
autonomous. A price that had to be paid for the 
achievement of attaining the academic standards of 
a first-class university has been that initially the 
number of students was small, with a high ratio of 
staff to students. This in turn has meant that the 
institutions required very large funds, both capital 
and recurrent. It follows that only a few of these 
university institutions could be established at any 
one time. There is no doubt that this policy has 
justified itself, since the Colonial university institu- 
tions are fully accepted within the university world. 
This has been greatly assisted by the fact that all 
the university colleges have entered into special 
relationship with the University of London. This has 
meant that the degrees the students take are those 
of the University of London. Furthermore, the 
University of London interests itself in appointments 
to the academic staff, particularly in the Faculty of 
Medicine. The Colonial university institutions are 
already beginning to attract research workers from 
outside, and they and their graduates are un- 
doubtedly building up a reputation in the world at 
large for the territories they represent. 

The maintenance of the autonomy of the university 
institutions has been important both with respect to 
finance and constitution and has been adequately 
safeguarded in every instance. The independence of 
the university institutions has meant that the 
relationship of the Inter-University Council to them 
has been advisory only. 

The three universities, Malta, Hong Kong and 
Malaya, award their own degrees. The six university 
colleges will ultimately award their own degrees; but 
meanwhile their students pursue courses leading to 
the degree examinations of the University of London. 
The University of London alone among British 
universities awards degrees to external students. 
Special relationship with the University of London is 
a temporary arrangement intended to safeguard the 
academical standards of the university colleges 
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while they are establishing their reputations and 
building up their experience. The first of the colleges 
to assume university status will be the University 
College of Khartoum, which has announced its 
decision to seek degree-granting authority in the 
present academical year. There is no uniform scheme 
for special relationship with the University of London 
and it is developed separately for each college, the 
college working out in consultation with the Univer- 
sity of London the arrangements which best suit its 
particular local conditions. For example, if the 
development of secondary schools in a particular 
territory makes desirable that a minimum entrance 
requirement to the university college should be 
adopted ;which is lower than that obtaining in the 
United Kingdom, the college and the University of 
London can agree to accept a modified standard of 
admission. If a lower standard of entrance examina- 
tion is instituted, the length of the degree course is 
normally extended by one academical year. Special 
relationship involves the arrangement that members 
of the staffs of the university college take part in the 
setting and marking of the examinations for their 
own students, with examiners from the University 
of London. Furthermore, full-time members of the 
teaching and research staffs of the colleges in special 
relationship with the University of London may, if 
appropriately qualified, register as internal students 
for the London Ph.D. degree, and continue to carry 
out ,their research work in the university college. 
The Inter-University Council itself meets four times 
in each academical year, and annually appoints an 
executive committee which usually meets monthly 
during each session. Each of the universities in the 
United Kingdom, together with the three Colonial 
universities, appoints a representative member. 
Recently university colleges in England have also 
appointed representatives, while the Council has 
co-opted additional members in their individual 
capacities. The educational advisor to the Secretary 
of State for the Colonies, Sir Christopher Cox, has 
served ex officio. The late Sir James Irvine was the 
first chairman of the Council and served until 
February 1951, when he was followed as chairman by 
Sir Alexander Carr-Saunders, who had until then 
been vice-chairman. Sir Raymond Priestley then 
succeeded Sir Alexander as vice-chairman. The 
secretary has until recently been Dr. Walter Adams, 
who left in May 1955 to suczeed Dr. W. Rollo as 
principal of the University College of Rhodesia and 
Nyasaland. He was succeeded in the office of secre- 
tary by 8S. J. Worsley. By overlapping membership 
andjby other means, the Council has maintained 
close co-operation with the Advisory Committee on 
the Colonial Colleges of Arts, Science and Technology, 
with the Advisory Committee on Education in the 


ZOONOSES IN 


HE annual scientific conference organized by 
the East African Medical Research Scientific 
Advisory Committee was held in the Makerere College 
Medical School, Kampala, Uganda, during January 
11-13. Some eighty delegates came from East 


African territories, and visitors from Britain, Egypt, 
Israsl and South Africa joined in the discussions. In 
opening the conference, the Governor of Uganda 
spoke of the dependence of East Africa upon Great 
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Colonies, with the Colonial Research Council and 
with the various advisory research councils and com. 
mittees of the Colonial Office. It has worked in very 
close association with the University of London 
Senate Committee on Colleges Overseas in Special 
Relationship. The Council is” represented by two 
members of the Colonial University Grants Advisory 
Committee. The cost of the Council’s secretariat, 
office accommodation, visits and advertising of 
vacancies has been met by an annual grant from the 
Colonial Office. 

The Council has attached great importance to the 
visits which its members and other representatives 
have been enabled to make to the overseas univer. 
sities and colleges, and indeed its work would not 
have been possible without them. Air transport, 
which has developed so much since the War, has made 
possible the close personal contacts between the 
overseas and the home universities, the visits of 
experts and examiners, the frequent leave of academic 
staff, and the rapid exchange of correspondence and 
examination papers. ‘The post-war period has also 
fortunately coincided with economic prosperity in 
almost all the overseas territories, and with the 
growth of responsible nationalism and the acceptance 
by both Great Britain and the dependent territories of 
a policy of transference of power to which the develop. 
ment of universities is well attuned. The University 
Grants Committee in the United Kingdom has said 
that ‘‘the dependence of the Universities on the 
State is balanced by a dependence of the State on 
the Universities’. This mutual dependence and 
partnership is as clear in the Colonies as it is at 
home. The prestige of university institutions as a 
whole has never been higher, and they are excep- 
tionally responsible to their national and _ inter. 
national obligations. 

In the future, as in the past, the overseas univer- 
sities and colleges will look for co-operation to the 
universities of the United Kingdom. Although the 
University of London has been enabled, by its special 
position, to give more help than other universities in 
Britain, one may hope that the other universities will 
not fail to take as much interest in the overseas 
institutions as circumstances will make possible. 
One way in which they can help is by assisting the 
promising graduates of the Colonial university 
institutions to come to Great Britain for post- 
graduate and further specialist studies. The need 
for finances for the provision of postgraduate fellow- 
ships is clear. It is to be hoped that all will help 
who wish to see the development of universities in 
the British Commonwealth go forward in @ manner 
which is worthy of the name which the Common- 
wealth has itself won in world affairs. 

F. G. Youne 


EAST AFRICA 


Britain and the United States of America for basic 
long-term research and on support for such research, 
and this was well illustrated in many of the dis- 
cussions, particularly in relation to taxonomic 
research. 

Dr. H. Hoogstraal, of the U.S. Naval Medical 
Research Unit, Cairo, described the great faunal 
explorations which the Unit has carried out in north- 
eastern Africa as a basic preliminary to ecological 
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studies. This immense collection of mammals, birds, 
reptiles, amphibians and ectoparasites is now under- 
going detailed examination, and much new informa- 
tion is emerging and will be made available in keys 
and check lists. Much admiration was expressed by 
conference members of this study; it is not being 
carried out under the pressure of a disease outbreak, 
in which circumstances hasty and inaccurate con- 
ceptions can arise ; and it is regrettable that in East 
Africa so little collecting is being done. The need for 
a basic faunal study unit is great, there are serious 
gaps in existing collections and many taxonomic 
concepts require stabilizing. It is difficult to get 
bird, mammal or insect identifications done in East 
Africa, and the resources of the British Museum are 
frequently called upon. But there aye limits to these 
resources and frequent delays in identifications, 
despite the willing help of the Museum staff, who 
have many other calls upon their services. 

The difficulties and expensiveness of faunal 
research studies in East Africa were clearly recog- 
nized, and Dr. Hoogstraal stoutly maintained that the 
situation is not so gloomy as some have pictured. 
The British are notable collectors and senders-home 
of material, the British Museum’s resources are 
immense and can be supplemented and more and 
better keys can be provided. 

Nevertheless, the lack of basic East African data 
makes research upon the local zoonoses difficult, as 
was shown in symposia on rabies, Q fever, brucellosis, 
helminthiasis, virus zoonoses and trypanosomiasis. 
The status of trypanosomiasis as a zoonosis is not at 
present established, and the conference heard of new 
efforts being made in the crucial experiment of 
isolating Trypanosoma rhodesiense from wild animals. 
Dr. K. C. Willett spoke of several lines of investi- 
gation which suggest the possibility that Tr. 
rhodesiense may have developed from T'r. brucei, the 
game trypanosome which is non-infective for humans, 
by repeated passages through Glossina pallipedes, 
and this possibility is being investigated. The con- 
ference warmly welcomed the presence of Dr. B. 
Weitz, of the Lister Institute, whose studies of the 
blood meals of tsetse fly and other arthropods are so 
important to East Africa. If the hosts of tsetse fly 
could be clearly identified, specific measures of 
eradication could be devised and the distasteful 
method of wholesale game slaughter discontinued. 
Thus Dr. Weitz mentioned that he has never found 
the blood of certain common game animals in tsetse 
fly. The policy of wholesale game slaughter found 
no support in the conference, and this for two 
reasons. First, because of the promises held out by 
further work on the lines Dr. Weitz had indicated, 
which would, it was hoped, advance rapidly ; and 
secondly, because of the general realization that until 
population pressure rises to the point where there is 
areal need for the land now occupied by tsetse, there 
is not likely to be any major decrease in the size of 
such areas. There is, therefore, no point in adopting 
- an unpleasant and unnecessary policy in East 
Africa. 

Dr. R. B. Heisch pleaded for a holistic synecological 
approach to the problem of East African zoonoses, 
on a basis of detailed taxonomic studies and investi- 
gations of the host-parasite relationships. This 
approach has been utilized in existing studies of 
plague, relapsing fever and kala azar in East Africa. 
Dr. Heisch believes that the more resistant animal 
hosts may be important in maintaining the disease 
organisms, though this is scarcely the case in the 
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virus zoonoses, where a continuous supply of non- 
immunes, who circulate the virus in the blood in 
large amounts, is an essential to maintaining a 
zoonosis. Moreover, when @ zoonosis gets under way, 
man-to-man contact may be sufficient to keep the 
infection spreading, and in Kenya the kala azar 


epidemic may be spreading in this way. But Dr. 
Heisch’s conception is worthy of serious study ; 
man’s fellow sufferers are too often regarded as his 
enemies. The snail, that humble but useful member 
of the aquatic community, as Mr. R. Beauchamp 
called it, is the chief sufferer from schistosomiasis. 
The resistant animal hosts of a zoonosis must not be 
too readily dismissed. 

Much more information is needed, too, about the 
small mammals of East Africa, which may be involved 
in @ number of zoonoses, and co-operation is most 
desirable between those who trap mammals for a 
variety of purposes. As much serum as possible 
should be collected, and a plea was made for the 
setting up of a ‘museum’ of deep-frozen sera from 
mammals, as this would greatly expedite the sero- 
logical investigations of zoonoses. Detailed syneco- 
logical studies might explain some of the discon- 
tinuities in disease incidence in East Africa which 
cannot at present be explained. Thus rift-valley 
fever antibodies are present in sera of cattle in both 
the Eastern and Western Rift valleys, though they 
are not found in sera from the higher intervening 
areas in Uganda. Knowledge is too scanty at present 
to explain these discontinuities, but in this connexion 
much attention is being paid to birds as possible 
disease vectors. Dr. R. M. Taylor described the 
major part they are believed to play in the endemio- 
logy and epidemiology of West Nile virus infections 
in Egypt and in Israel. The breeding seasons can 
provide a fresh stock of non-immunes, and in their 
breeding areas some virus infections may be endemic. 
In the areas to which, or through which, such birds 
migrate, epizootics and outbreaks of zoonotic diseases 
may occur. Unusual climatic conditions may delay, 
alter or extend these areas, leading to mysterious 
outbreaks of disease in ares previously unaffected 
or only affected at long intervals. These possibilities 
in relation to a number of virus zoonoses are now 
being investigated, and they may be of importance 
in such an epizootic disease as African horse sickness. 
There are periodic outbreaks of this disease in widely 
separate geographical areas after intervals of freedom, 
which may extend to ten or twelve years. 

But in searching for explanations of these and 
other zoonotic outbreaks, there are limitations in the 
taxonomic approach which should be borne in mind. 
Thus Dr. A. Haddow pointed out that the fact that 
the same species exists in two different areas is no 
guarantee that it behaves identically in both places. 
In one place Aedes simpsoni will bite man freely, 
whereas as little as ten miles away it will only bite 
animals. Some anopheline species feed exclusively 
by day in some areas, exclusively by night in other 
areas. There is, in a sense, no end to these studies. 
Moreover, @ parasite introduced into a new area may 
adapt itself to previously resistant local vectors. Dr. 
M. Davies quoted examples of this from Israel in 
relation to schistosomiasis, introduced by immigrants 
from Iraq, and filariasis introduced from Cochin. 
Therefore, on a basis of sound taxonomy, each 
zoonosis requires specific ecological study in each 
affected area. Lack of appreciation of this has led 
to much wasted effort in trying to apply control 
measures, devised upon a basis of experience else- 
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where, to a specifically local problem. ‘Thus in Kenya, 


night screening of cattle from mosquitoes protects 
them from Rift Valley fever, whereas in South Africa 


the vectors are day-biting mosquitoes. 

If each local problem requires specific study, then 
it is important to start in the most promising areas. 
In East Africa, the forest fringes are such areas. 
There the species of the forest and the open country 
come in contact, and there are other species which 
can only maintain themselves on the forest fringes. 
But this is only one such ‘fringe area’; in Kenya, 
kala azar is somehow connected with the termite hills 
which represent another such contact area. Several 
speakers stressed our ignorance of forest animal 
ecology and hoped that more work would be done 
in this field. Others directed attention to the 
effect of turning pasture land into arable land, 
and to the effects of new irrigation schemes in East 
Africa. 

One curious feature of the conference was the 
repeated criticism of the laws of the East African 
territories. It was pointed out that existing legis- 
lation in many fields is extremely advanced and 


OBITU 


Prof. A. O. Rankine, O.B.E., F.R.S. 


THE death, on January 20, of Alexander Oliver 
Rankine at the age of seventy-four removes a much 
respected figure from scientific circles in London, 
especially those connected with applied physics. He 
played a leading part in the development of important 
branches of that subject, including optics and geo- 
physics, not only in their technical aspects but also 
in connexion with the relevant organizations, both 
academic and professional. In later years he gave 
much devoted service to the Royal Institution. He 
was a frequent lecturer there, and was honorary 
secretary during 1945-52. 

Born in 1881, he was the son of the Rev. John 
Rankine, of Guildford, a Baptist minister, and 
started his education at the Board school at the age 
of four years. Later on, he attended Guildford 
Grammar School, whence he won a county major 
scholarship to University College, London, and 
graduated with first-class honours in physics in 1904. 
He was awarded the D.Sc. degree in 1910 for his 
published work, mostly on the viscosity of gases and 
associated studies of the dimensions of gaseous 
molecules. 

He held a research appointment in University 
College during 1904-19, except for a period in the 
Admiralty Experimental Station, Harwich, during 
1917-18, in which he worked on a method of tele- 
phonic communication by the modulation of a beam 
of light. He was made O.B.E. in 1919. After the 
First World War he accepted the post of assistant- 
professor of physics in the Imperial College of Science 
and Technology, South Kensington, being later pro- 
moted to a full professorship. His outstanding 


personal gifts, generosity and organizing capacity 
brought him into prominence, and when Prof. F. J. 
Cheshire (director of the Technical Optics Depart- 
ment) retired in 1925, Rankine was appointed to that 
post, which he held until 1931, when the Optics 
Department became a postgraduate branch of the 
Physics Department under Prof. (now Sir George) 
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ridiculously at variance with existing practice. The 
laws cannot, in fact, be enforced, and this has had 
unfortunate results. In other fields they are curiously 
restrictive, as was brought out by reference to cam. 
paigns against rabies. There is no legislation against 
laying poison bait, but the officers who lay it are 
personally financially responsible for any ensuing 
claim for damages. So much publicity is therefore 
necessary before laying bait ‘‘that even the jackals 
heard about it’’, and such campaigns have been 
extremely ineffective. 

The conference revealed the enormous fields for 
research that the zoonoses hold in East Africa, and 
in his closing remarks the president, Mr. H. R. Binns, 
of the East African Veterinary Research Organiza. 
tion, stressed this. He called for the closest co. 
operation of medical and veterinary research workers 
and other scientists which has been so fruitful in the 
past, and emphasized the willingness of all institutions 
and organizations in East Africa to welcome visiting 
workers from other countries who wish to help in the 
solution of East Africa’s many problems. 

J. N. P. Davies 


ARIES 


Thomson. About this time he 
president of the Optical Society. 

The great interest in optical research stimulated 
by the First World War had diminished, and the 
Optical Society lacked the resources to maintain it as 
an independent body. Under Rankine’s guidance it 
was united with the Physical Society. (Perhaps the 
wisdom of this step was not fully apparent until some 
years later, when the Optical Group of the Physical 
Society was formed with his help and has continued 
increasingly to flourish.) Rankine was president of 
the Physical Society for the first two years after the 
union. He had always taken a keen interest in that 
Society as its honorary secretary (1923-29) and 
member of Council. 

He was one of the founder fellows of the Institute 
of Physics and served on the Board in various offices, 
including that of honorary secretary and vice- 
president during 1923-37 ; also during 1943-47. His 
tolerance and level-headed counsel made him a highly 
valued member of committees, and a large amount 
of such work fell to his share, including various tasks 
in connexion with Section A of the British Association, 
of which he was president in 1932. 

In the early nineteen-thirties, Rankine became 
interested in the rapidly developing subject of 
geophysics, and gave much help to the early develop- 
ment of related studies in the Imperial College. 
Various papers under his name on geophysical instru- 
ments were beginning to appear at the time of his 
election to fellowship of the Royal Society in 1934. 
He left the Imperial College in 1937 to become the 
chief physicist to the Anglo-Iranian Oil Company, in 
which capacity he paid several visits to Persia, 
encountering various adventures which he would 
describe in his own amusing way. Between 1942 and 
1945 he was seconded to the Petroleum Warfare 
Department, in which connexion he had much to do 
with the development of ‘Fido’—the use for fog- 
dispersal of petroleum vapour burners flanking 
landing strips on air-fields. A visitor to Earl’s Court 
on a wintry day might find Rankine and his assistants 
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wrapped in duffle-coats and working cheerfully in icy 
cavernous gloom with giant fans, rows of burners on 
the floor, and arrays of electrical thermometers to 
record the three-dimensional temperature distribu- 
tion. It was a task for which his earlier researches 
on the viscosity of air had prepared him very well. 

After service as visitor and manager, he was 
appointed in 1945 honorary secretary of the Royal 
Institution, a@ post which was to involve him, a few 
years later, in acutely controversial personal issues. 
Few will be disposed to deny the courage and tenacity 
with which he successfully maintained his position 
and views in the face of increasing difficulties and 
deteriorating health. The key to his general position 
on social issues lay in his early upbringing, and an 
instinct to support humbler ones against power and 
privilege. He had, as he said, a natural sympathy 
with the rebel, though he took his place easily and 
naturally in any milieu. His rare gift of friendship 
will make his loss widely mourned. 

He married, in 1907, Ruby Irene, daughter of the 
late Mr. Samuel Short, of Reading, and had two sons 
and two daughters. L. C. Martin 


No. 4505 


Dr. A. L. Hall, F.R.S. 


ArtHur Lewis HALL, one of the foremost con- 
tributors to South African geology, died on August 
13, 1955, at his home in Pretoria. 

Hall was born on January 10, 1872, at Birming- 
ham. A scholar of Gonville and Caius College and 
Harkness Scholar in geology at Cambridge, where 
later he also took his doctorate, he was appointed 
field geologist to the Geological Survey of the Trans- 
vaal in 1903. In 1915 he became assistant director 
of the Geological Survey of the Union of South Africa 
and in January 1932, on reaching the age limit, he 
retired from official duties after thirty years of 
devoted service to the State and to South African 
geology. He then busied himself as a consulting 
geologist, until his eyes began to trouble him and he 
was forced to withdraw from further active work in 
the profession in which he took such a lively interest 
and achieved so much. 

Apart from general features, little was known of 
the geology of the Transvaal in 1903. Consequently, 
almost wherever his work led him, Hall found himself 
breaking fresh ground, and he can justly be counted 
among the able pioneers of South African geology. 
Most of his work was done in the eastern and north- 
eastern Transvaal in @ much diversified country of 
rugged mountains and low-lying bush-veld. In the 
early days, field-work there was accompanied by 
many obstacles as well as a vast amount of fatiguing 
work that called for ingenuity, courage and the 
ability to overcome difficulties in order to achieve 
success. Hall, a great enthusiast and an energetic 
worker, possessed these qualities to a marked degree. 
His strong constitution and tenacity of purpose 
enabled him to produce the fine geological maps for 
which he is noted. 

By his strenuous field-work, his detailed micro- 
scopical studies of large amounts of petrological 
material and other research work, Hall was able to 
make many important contributions to geology in 
the fields of pure as well as applied science, and thus 
exerted a lasting influence on geological development 
over @ wide part of the Transvaal. He will be 
especially remembered for the leading part he played 
in the delineation of the Transvaal System and its 
relationships to other formations, his studies of the 
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Archean formations, his investigations of the 
country’s mineral resources and, above ll, his 
elucidation of that great igneous assemblage known 
as the Bushveld Igneous Complex, with its wide, 
contact metamorphic aureole. He conducted the 
Shaler Memorial Expedition and also the Bushveld 
excursion of the International Geological Congress 
through the northern and eastern parts of the 
Complex, when he was able to present ‘much 
important field-evidence to a phalanx of geologists 
that included the élite of international petrographical 
thought’. 

International geology was advanced by Hall’s share 
in the deliberations during the sessions of the Inter- 
national Geological Congress held in Spain, the 
United States and Russia. The success of the Congress 
in South Africa in 1929, of which he was the secretary- 
general, was largely due to his organizing abilities. 

The Geological Museum of the Geological Survey 
owes a very large part of its utility and attractive- 
ness to his energy and care. 

Hall was a past-president of the Geological Society 
of South Africa, a Fellow of the Royal Society of 
South Africa and of the Geological Society of London, 
a council member and president of the South African 
Geographical Society, a corresponding member of the 
Geological Society of America, and a regional vice- 
president of the Society of Economic Geologists, 
United States of America. His distinguished services 
to geology were recognized by his election as a Fellow 
of the Royal Society and as an honorary member of 
the Geological Society of South Africa, and in the 
award to him by the Geological Society of London 
of the Murchison Medal, and by the Geological Society 
of South Africa of the Draper Medal. 

Socially, Hall was a man of distinct personality 
whose sterling worth and ability aroused the deepest 
respect and admiration among those who worked 
with him. He will be remembered as much for his 
intense humanity as for his geological prowess. 

Louis T. NEL 


Dr. E. C. S. Megaw, M.B.E. 


By the sudden death of Dr. E. C. 8. Megaw on 
January 25 at the early age of forty-eight, the nation 
has lost one of its most prominent scientists in the 
field of applied radio-physics. 

Eric Christopher Stanley Megaw, the eldest son of 
a Belfast solicitor, was educated at Campbell College 
and The Queen’s University, Belfast; and, after 
obtaining his B.Sc. degree in electrical engineering, 
he was elected to a research fellowship at the Imperial 
College of Science and Technology, University of 
London. While still a schoolboy, he became prominent 
among radio amateurs, and was reputed to be the 
first amateur in Ireland to receive signals from New 
Zealand on his home-made apparatus. 

It was at the Imperial College that his scientific 
interest in the generation and use of very short radio 
waves was aroused; and, under the direction of 
Prof. C. L. Fortescue, he studied electronic oscillations 
in valves. He joined the staff of the Research Labor- 
atories of the General Electric Co., Ltd., in 1930, and 
rapidly acquired a reputation as a result of his 
research on the magnetron short-wave oscillator. A 
paper on this subject read before the Radio Section 
of the Institution of Electrical Engineers in 1933 was 
awarded the Duddell Premium of the Institution. 
He also received the diploma of the Imperial College 
and later the D.Sc. degree of Belfast. 
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In the early days of the Second World War, Megaw, 
as a member of the staff of the General Electric 
Company, was, with his colleagues, working on behalf 
of the Admiralty and was closely associated with the 
design and development for production of the cavity 
magnetron, experimental models of which had been 
produced by Prof. J. T. Randall and Dr. H. A. H. 
Boot, working at the University of Birmingham. As 
is well known, the cavity magnetron was widely used 
on both sides of the Atlantic and it has been described 
as the biggest single inventive contribution towards 
the technical superiority which the Allies achieved 
over their enemies. Later in the War he began to 
investigate the propagation characteristics of radio 
waves on wave-lengths from a few metres to 3 cm. 
over both land and sea; and his active interest in 
this field of research continued up to the time of his 
death. 

Dr. Megaw was appointed M.B.E. in 1943, and 
three years later he accepted the post of super- 
intending scientist of the Radar Branch of the 
Admiralty Signal Establishment. Later he was 
appointed director of physical research in the Royal 
Naval Scientific Service ; and although this involved 
him in an increasing amount of administrative work, 
his active interest in the scientific side of radio 
research remained. 

He was the pioneer investigator in Britain who in 
1950 directed attention to the propagation charac- 
teristics of very short radio waves by scattering in 
the troposphere, and the advantages, which are only 
now being realized, of the use of scattering technique 
in certain fields of communication. His theoretical 
and experimental work on this problem were assisted 
by reviewing the analogous case of the fluctuations 
of light waves transmitted through a _ turbulent 
atmosphere ; and he used the subject of ““Waves 
and Fluctuations” in his chairman’s address to the 
Radio Section of the Institution of Electrical 
Engineers in October 1952. 

For several years past, Megaw was an Admiralty 
representative on the Radio Research Board of the 
Department of Scientific and Industrial Research, 
and @ member of its Tropospheric Wave Propagation 
Committee. His expert advice and assistance on these 
bodies will be greatly missed. But his reputation was 
by no means limited to Great Britain. He attended 
several General Assemblies of the International 
Scientific Radio Union in various European countries ; 
and at these he made important contributions to 
the sessions concerned with tropospheric wave 
propagation. On such visits, as on all other occasions, 
he was a delightful companion with an enviable 
command of the local language, and a flair for 
knowing the best, inexpensive places for good food 
and wine. His interest in art, architecture and stained 
glass were also evident by the opportunities he seized 
when visiting foreign capitals. He is survived by his 
wife and two sons. R. L. Smrru-Rose 


Dr. MEGAw’s outstanding ability was recognized 
in the Royal Naval Scientific Service by his promotion 
in one step from senior principal scientific officer to 
chief scientific officer, and his appointment as director 
of physical research in 1950. Although his previous 
researches had been mostly in radio, he soon showed 
that his skill was in no way limited to that field. He 
brought a freshness of outlook and keen under- 
standing to a wide variety of problems, and his 
extraordinary energy enabled him not only to direct 
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a formidable programme of research and develop. 
ment but also to initiate and play a direct part 
in one of its most successful projects. Although 
security considerations prevent any detailed account 
of this work being given at the present time, his place 
in the records of naval science is already assured. 

Megaw was not only gifted as a scientist. He 
possessed personal qualities which contributed no less 
to the successful outcome of his endeavours. Hig 
integrity, sincerity, loyalty and friendliness, com. 
bined with a high sense of duty, made him an ideal 
leader. No one who had the fortune to work with 
him could have failed to gain inspiration and en. 
couragement from his example. 

Megaw will be sadly missed. The loss to naval 
science will be particularly felt at a time when men 
of his kind are so scarce. My own association with 
him was of the happiest, and I could not have wished 
for a truer friend or more loyal colleague. 


H. F. Wi111s 


Mr. D. J. Matthews 


Wirn the death at nearly eighty-three years of 
age of Donald John Matthews, the science of oceano- 
graphy has suffered the loss of a man of very dis. 
tinguished standing. He was born at Surbiton in 
July 1873, was educated at Marlborough and 
University College, London, and died recently at 
Camberley. His long life was filled with an astonishing 
variety of professional activities, and was marked by 
great skill with wireless, photography and microscopy 
as hobbies. It was in 1902 that he first took up 
oceanography when he entered the service of the 
Marine Biological Association of the United Kingdom, 
after having been for some years an analytical chemist 
and research chemist with the British Aluminium 
Company. 

In his University College days, Matthews worked 
under Sir William Ramsay at the exciting time when 
the inert gases were being isolated. Letters exist in 
which Ramsay gives great credit to Matthews for 
working up the minerals which proved eventually to 
contain helium, refers to him as a most capable 
manipulator, and remarks upon his love of studying 
minute marine animals under the microscope. While 
at Plymouth, Matthews published some notable 
papers on the oceanography of the waters off the 
south-west of the British Isles. In 1913 he was 
engaged aboard 8.8. Scotia on studies of the waters 


‘around Newfoundland to provide information upon 


which could be based action designed to lessen 
shipping risks in those waters. The cause was the 
Titanic disaster and the outcome -the International 
Ice Patrol. After a short time spent working at 
Rothamsted Experimental Station around 1920, 
Matthews entered the Scientific Service of the 
Admiralty in the rank of principal scientific assistant, 
and was, until 1936, seconded to the Hydrographer 
of the Navy. It was as occupant of that post that 
most people will remember him, and it was during 
that service that he published his well-known ‘Tables 
of the Velocity of Sound in Pure and Sea Water for 
use in Echo Sounding and Sound Ranging’’. These 
tables have been an invaluable tool in many hands, 
and will doubtless be the chief monument of the 
kindly, quiet personality who was held in great 
esteem in oceanographical circles far beyond the 
bounds of his own country. Matthews, who was a 
widower, is survived by a son and three sisters. 
J. N. CARRUTHERS 
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NEWS and VIEWS 


Physics at Newcastle upon Tyne: 
Prof. S. K. Runcorn 


Dr. 8S. K. Runcorn has been appointed professor 
of physics in King’s College, Newcastle. (University 
of Durham). He was educated at King George V 
School, Southport, and entered Gonville and Caius 
College, Cambridge, in 1941. He took the Mechanical 
Sciences Tripos in 1943 and later was awarded the 
John Winbolt Prize in engineering. During 1943-46 
he worked in the Radar Research and Development 
Establishment -of the Ministry of Supply at Malvern, 
particularly in the field of servomechanisms. He was 
then appointed assistant lecturer in physics in the 
University of Manchester and became lecturer in 
1948. There, with several younger colleagues, he was 
mainly concerned with the first systematic study of 
the variation of the geomagnetic field below the 
Earth’s surface. This work was carried out in coal 
mines down to a depth of 4,000 ft. His results show 
that the field increased downwards in a way which 
was in agreement with the hypothesis that the origin 
of the Earth’s field lies in the deep interior of the 
Earth: thus excluding the ‘bulk’ theory initiated by 
Schuster and H. A. Wilson and recently further dis- 
cussed by Blackett. In 1948 he was elected a Fellow 
of Gonville and Caius College and in 1949 became 
assistant director of research in the Department of 
Geodesy and Geophysics, University of Cambridge. 
Together with a group of colleagues he has been very 
active in the field of rock magnetism, studying both 
igneous and sedimentary rocks. This work has 
resulted in new evidence for reversals of the geo- 
magnetic field and for polar wandering. To test the 
latter hypothesis, he has collected rocks in the 
United States of America. He has also made both 
observational and theoretical contributions to the 
understanding of the secular variation of the Earth’s 
magnetic field and the origin of the Earth’s general 
field. Under his stimulation a group of physicists 
has made important contributions to various aspects 
of the physical problems involved in this study : 
thus Dr. Hide has made some very interesting experi- 
mental investigations of the effect of rotation on 
convective systems. The results are of great interest, 
particularly in relation to meteorology. Other such 
work has been concerned with the electric con- 
ductivity and temperature of the Earth’s mantle. 
Dr. Runcorn spent the summers of 1952 and 1953 as 
a research geophysicist in the University of California 
at Los Angeles. 


Metallurgy at University College, Swansea : 
Prof. A. R. E. Singer 


As announced some time ago, the Steel Company 
of Wales and Messrs. Richard Thomas and Baldwins, 
Ltd., have together made a gift totalling £100,000 
for developments in metallurgy at University College, 
Swansea. It is intended that these developments 
shall provide special facilities for the scientific study 
of casting, deformation, welding and other fabrication 
processes. This extension involves a type of physical 
metallurgy which can be called ‘fabrication metal- 
lurgy’, and it will be a special line of research and 
teaching within the existing Department of Metal- 
lurgy ; the work will be directed by an additional 
professor. 

Dr. A. R. E. Singer, senior lecturer and acting 
head of the Department of Industrial Metallurgy 
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of the University of Birmingham, has been appointed 
to the newly created chair. Dr. Singer graduated 
with first-class honours at the University of Birming- 
ham in 1938, and took his Ph.D. degree in 1946. 
During 1938-43 he worked in the Metals Division of 
Imperial Chemical Industries, Ltd., and was at first 
concerned with research and development in copper 
and brass, and then in the manufacture of aluminium 
alloy castings and wrought products. Until 1944 he 
was development engineer with Birmetals, Ltd., and 
engaged in establishing methods for the large-scale 
manufacture of wrought magnesium products, after 
which he returned to the University of Birmingham 
as head of a research team examining the welding of 
aluminium alloys. In 1946 he was appointed to the 
teaching staff and became responsible for designing, 
equipping and eventually managing the new Aitchison 
Laboratories. He is particularly interested in the 
principles of technical control in metallurgical manu- 
facture and published a paper on this subject in the 
Journal of the Institute of Metals in 1953. His research 
publications have included work on the cracking of 
aluminium-base alloys, and special features concern- 
ing the plastic deformation of metals. 


Birmingham College of Technology : 
Mr. James Wilson 


Mr. JAMES Watson is leaving the Birmingham 
College of Technology, where he has been principal 
for the past ten years, for the post of director of 
education and training of the British Motor Cor- 
poration. He went to Birmingham by way of the 
University of Glasgow and Coventry Technical 
College, and during his time at Birmingham he has 
seen the development of all the departments of the 
College cope with the greatly increased demands of 
this great industrial area. In addition to the problems 
of increasing numbers in higher level courses, pro- 
vision has been made in a variety of subjects for 
special and postgraduate courses, an example of work 
of great and immediate value to people already in 
industry. Provision has also been made for ‘sand- 
wich courses’, and there is a substantial and growing 
amount of research in most of the departments of 
the College. There has also been notable growth of 
studies in industrial administration. In the past few 
years the Birmingham Education Authority has been 
developing a very large extensions scheme which 
involves the Colleges of Technology, Art and Com- 
merce, and it is certain that Mr. Wilson and his 
colleagues will have found their greater material 
facilities both an inspiration and the occasion for a 
great deal of planning. Last November H.M. the 
Queen and the Duke of Edinburgh inaugurated the 
new buildings and inspected those parts of the new 
buildings already finished. The College of Technology 
obtains considerable increased accommodation in 
these parts, and when the whole provision is avail- 
able, Birmingham will possess one of the largest 
technological institutions in Britain. Mr. Wilson’s 
new post is a sign of the times; but though tech- 
nological education in his College will be well aware 
of its loss, it is nevertheless the case that such work 
as he is to do within industry will greatly help to 
make the best use of the education and training 
acquired in the technical colleges. 


Dr. P. F. R. Venables 

Dr. P. F. R. VENABLES, who succeeds Mr. Wilson 
at Birmingham, went from Southend to the Royal 
Technical College, Salford, in 1947, and since then 
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has contributed very greatly to the development of 
technical education not only in Salford but also in 
the north-western region and nationally. The Salford 
College has always been an important institution in 
the region, but during Dr. Venables’s term of office 
it has grown in its service and influence. All its 
departments have increased their facilities to students, 
both full- and part-time, and in particular the ‘sand- 
wich system’ has been established ; it now has some 
430 students, and this number is expected to grow 
to 1,100 in five years time. This system, in which 
students alternate periods in the College with periods 
in industry, shows that Dr. Venables has the full 
confidence of industrialists in the area, and it may 
be expected that this work will be an important 
contribution to the improvement of technological 
services in the region. But Dr. Venables’s work has 
not been limited to his own area. In 1951 he visited 
the United States under the Fulbright Scheme to 
study the work of universities and technical colleges 
linked with industry, and to see schemes for indus- 
trially sponsored research. Since 1954 he has been 
chairman of the Regional Academic Board, which 
includes university, technical college and industrial 
members, and he is also a member of the National 
Advisory Council for Education in Industry and 
Commerce. He has also held high office in the 
Association of Technical Institutions and in the 
Association of Principals of Technical Institutions. 
He has recently published an authoritative book, 
‘Technical Education”’ (see Nature, Feb. 18, p. 296), 
and holds a Leverhulme Research Fellowship to 
study “Education and Training Schemes in certain 
industries with special reference to the work of 
technical colleges and the needs of smaller firms”. He 
was vice-chairman of the national committee which 
produced the report on “‘Liberal Studies in a Tech- 
nical Age’. He is leaving Salford after having 
devised and started an extension scheme expected 
to cost £1,500,000. He will be greatly missed in the 
region on account of his knowledge, energy and good 
fellowship. 


Edward Goodrich Acheson (1856-1931) 


Epwarp GooprRicH ACHESON was born on March 
9, 1856, at Washington, Pa. Of Scottish and English 
ancestry, he died in 1931, and during his life was 
granted patents for seventy inventions. Outstanding 
were an industrial method of producing silicon 
carbide electrothermally (1891), the manufacture of 
graphite from a coke base in the electric furnace 
(1893) and the manufacture of pure graphite of high 
crystallinity (1896 and 1900). Having prepared pure 
graphite in the electric furnace, Acheson turned his 
attention to means of disintegrating it and preparing 
colloidal dispersions. He succeeded in this (1906-7) 
and made available stabilized dispersions of graphite 
for lubrication. Colloidal graphite is used to-day to 
aid the lubrication of mechanical equipment of all 
kinds, in filament wire drawing and for the produc- 
tion of electrically conducting coatings. At the 150th 
anniversary of the signing of the Declaration of Inde- 
pendence in 1926, the United States Post Office 
exhibited seventeen patents of E. G. Acheson which 
had benefited industry. The Smithsonian Institu- 
tion has a permanent Edward Goodrich Acheson 
Exhibit, showing products springing from his inven- 
tions and the medals awarded to him. He was 
awarded the Rumford Medal of the American 


Academy of Arts and Sciences (1908), the Perkin 
Medal of the American Section of the Society of 
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Chemical Industry (1910), and the University of 
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Pittsburgh conferred on him the honorary de ree 
of doctor of science in 1909. The present annual 
world production of silicon carbide for machining 
and grinding runs into many thousands of tong, 
with plants in more than twenty countries. Electric 
furnace graphite in electrode and powder form, made 
by Acheson’s process, is produced in very lurge 
quantities, in Britain, the United States, France and 
other countries. It was this pure form of graphite 
that was used as moderator in the first nuclear reactor 
in the world to be built, at Chicago. At one time 
Acheson was an assistant to Thomas Edison at 
Menlo Park and carried out development work on 
early incandescent lamps, while he installed the first 
electric lighting system in Europe, at Milan. He 
lived for some time in London. 


Recent Solar Activity 

Two streams of large sunspots, in latitudes 20° N, 
and 20° S., were visible on the Sun’s disk during 
February. The total area of sunspots on February 20 
was greater than that of any day since 1947, the 
previous sunspot maximum year. The most recent 
sunspot minimum occurred during the first half of 
1954. Since that time sunspot activity has, with the 
usual variations, increased steadily, and about 
twenty-five sunspot groups have exceeded in area 
500 millionths of the Sun’s hemisphere within the 
past fourteen months. The mean daily sunspot 
number for the months November 1955—February 
1956 has been around 90. The steepness of the rise 
in the sunspot cycle is believed to indicate the 
‘height’ of the coming maximum, so that if sunspot 
activity continues to increase, mean daily sunspot 
numbers in excess of 150 may be expected by the 
end of 1956. The actual epoch of sunspot maximum 
would probably occur during the first half of 1957. 

On February 23 at 0330 hours v.T., a large flare 
was observed on the Sun from an Indian observatory ; 
it lasted until 0510 h. Complete Dellinger-type ‘fade- 
outs’ of radio circuits from Hong Kong and Singapore 
occurred between 0345 h. and 0500 h., such as are 
normally associated with the ultra-violet light from 
a large flare. A large increase of cosmic-ray flux was 
simultaneously recorded by many types of recorders 
in different parts of the world. A sea-level meson 
recorder in Great Britain showed a 100 per cent 
increase in counting-rate starting during the ten- 
minute period 0340-0350 h. Previous increases 
associated with solar flares on similar instruments 
have only rarely occurred and have never exceeded 
40 per cent. The flux gradually diminished and 
normal counting-rate was resumed two to three hours 
later. Lower-energy cosmic radiation probably con- 
tinued to arrive from the Sun. 


Research in Industry and Government 

Iw the third E. F. Armstrong Memorial Lecture to 
the Royal Society of Arts, given on November 23, 
Dr. B. K. Blount, deputy secretary of the Depart- 
ment of Scientific and Industrial Research, reviewed 
the growth of research in industry in Great Britain, 
describing the general form of the organization it 
had taken, and discussed some of the implications. 
Fundamental research, he thought, is best done in 
the universities ; but applied, or industrial, research 
is best done directly by industry in its own labor- 
atories, and the more this work is located physically 
within the industry the better service it will give. In 
particular, only thus will the research really corre- 
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spond with what industry;needs, and while research 
done in @ firm’s own laboratory is seldom wasted, 
Dr. Blount is less certain about the adequate 
exploitation of that carried out in research associa- 
tions or by other co-operative bodies. There is some- 
times, as with the Therapeutic Research Corporation, 
the danger that member firms will only agree to the 
pursuit of lines of research in which they are not 
greatly interested. For a similar reason, Dr. Blount 
is critical of the location of research departments 
away from the factory ; they are liable to miss the 
stimulus which an industrial enterprise, of which they 
are obviously part, can give, and at the same time are 
lacking in the inspiration that location in a university 
atmosphere can supply. Nevertheless, Dr. Blount 
thinks that there will always be much industrial 
research which requires organization co-operatively 
and that the research associations will have a place 
of continuing importance. With regard to govern- 
ment research, he thinks that every effort should be 
made on the civil side to transfer to industry or the 
research associations any investigations which they 
can properly handle ; but just as industrial research 
requires to be located within industry for its efficient 
operation, so he would expect it to be necessary for a 
growing volume of government research to be located 
within the government organization. In regard to 
research management, Dr. Blount stressed the im- 
portance of the research manager, himself a scientist, 
not only having the greatest practicable freedom but 
also the fullest opportunity of understanding the 
outlook and interests of his fellow executives. 
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Nuclear Physics 

A NEw monthly journal, Nuclear Physics, edited 
by Prof. L. Rosenfeld, of the University of Man- 
chester, has been launched by the North Holland 
Publishing Co., Amsterdam, and Interscience Pub- 
lishers, Inc., New York (1, No. 1 ; 1956. Subscription 
per vol. of about 700 pages: 53 fi., 14 dollars, 106s. ; 
postage 8s.), and an important feature of it is its 
international character ; this is ensured by the com- 
position of its editorial board, which includes repre- 
sentatives from twenty-three countries where nuclear 
studies are pursued, including the U.S.8.R. and 
Hungary. The new periodical is devoted to the 
experimental and theoretical study of atomic nuclei, 
nuclear fields and the fundamental aspects of cosmic 
radiation and should prove an important and valuable 
addition to the rapidly growing number of scientific 
periodicals specializing in the field of nuclear energy. 
The first number contains five original articles and a 
progress report by P. H. Fowler (University of 
Bristol) describing the new results on elementary 
particles which were discussed at the Pisa conference 
held last June. R. K. Gupta and S. Jha (Tata 
Institute of Fundamental Research, Bombay), in 
their article on studies with the scintillation spectro- 
meter, give @ brief account of a single-crystal spectro- 
meter (thallium-activated sodium iodide crystal), its 
calibration and its use for the examination of the 
gamma-ray spectrum of iodine-128. In another 
article E. P. George and G. 8S. Shrikanta (University 
of Sydney) present results of their observations of 
the energy spectrum of the cosmic radiation below 
ground. The underground exposures of Ilford nuclear 
research emulsions were made in a disused tunnel of 
the underground railway station at Holborn, London, 
at a depth equivalent to 57 m. of water. It is con- 
cluded that any explanation of the observed fre- 
queney of large-angle scatters of cosmic-ray’ particles 
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underground in terms of a significant departure of 
the momentum distribution from that usually 
assumed can now be ruled out. 

The editor adds a note on nomenclature to be used 


in the new periodical. The word ‘electron’ is to be 
used for particles with an elementary charge of either 
sign, and ‘positon’ and ‘negaton’ when it is desirable 
to emphasize the sign of the charge. The expressions 
‘isobaric spin’ and ‘isobaric quantum number’ are to 
replace ‘isotopic spin’ and ‘isotopic quantum number’, 
respectively, and the latest nomenclature adopted 
by international agreement will be used for the 
elementary particles. 


Cancerologie: New French Journal of Cancer 


Research 

A NEw journal, Cancérologie, has been launched by 
the Anti-Cancer Centre at Lille to provide facilities 
for the publication of original papers by members of 
its staff and more particularly for the publication of 
more general papers, not usually acceptable to other 
cancer journals, given at annual symposia in the 
Centre. Emphasis is placed on the importance of 
these symposia for the communication of the results 
and ideas of a team of workers covering a wide range 
of clinical and laboratory observations on cancer. In 
the first number (pp. 98 ; from the Cité Hospitaliére, 
Lille) many of the papers give convenient and 
adequate summaries and discussions of varied topics 
without aiming at the detailed analysis and docu- 
mentation provided by other periodical reviews of 
cancer research. These will be of much more than 
local interest, especially to the general reader; the 
expert will often need to refer to other sources for 
fuller information and more complete references. 
Within the limits set by its editors, the journal 
therefore seems likely to fulfil a useful purpose. 


A Large Sea Bass 


A SPECIMEN of what may be the world’s largest 
species of sea bass has just been added to the col- 
lections of the Smithsonian Institution. It is a 
3374 Ib. fish, 784 in. long, the third of its kind caught 
near the Eniwetok Atoll in the South Pacific. The 
great sea bass is challenged for size only by some 
sharks and some members of the tuna family. The 
largest of the Eniwetok specimens weighed 414 Ib. 
and was more than 81 in. long. This particular fish 
(Promicrops lanceolatus) has teen well known for 
many years to northern Australians and is highly 
prized for food; but this is the first record for the 
Marshall Islands. It ranges from the South Pacific 
islands to Hawaii and the Red Sea and is closely 
related to the giant sea bass of the Atlantic and 
eastern Pacific known as the jewfish. The fish is 
related to the freshwater large-mouthed bass of the 
eastern United States but belongs to a different 
family. It is a deep-water fish and apparently an 
omnivorous eater. 


Studies on Benjamin Franklin 

THe American Philosophical Society has devoted 
an issue of its Proceedings (99, No. 6; December 1955) 
to “Studies on Benjamin Franklin” in celebration of 
the two hundred and fiftieth anniversary of his birth. 
Prof. W. E. Lingelback discusses the relations of 
the Society with Franklin’s writings and also ‘The 
Papers of Benjamin Franklin’, a new edition of his 
writings now being prepared for publication under 
the auspices of the Society and Yale University. 
W. J. Bell, jun., writes on Franklin’s relations with 
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the German charity schools, E. Wolf on Franklin’s 
Stamp Act cartoon, and Prof. C. W. Miller on 
“Franklin’s Type: its Study Past and Present’. 
R. L. Kahn contributes three Franklin—Raspe letters, 
and C. C. Sellers a note on Jane Mecom’s little picture 
of Franklin. Kahn also writes on Franklin’s relations 
with Grimm and J. H. Landolt, E. Dvoichenko- 
Markov on those of Franklin with Count M. A. 
Benyowski, and Prof. A. Pace on ‘“‘The Franklin 
Volta Correspondence: Legend or Fact ?’’. A long 
article by Prof. G. Chinard deals with ‘““The Apotheosis 
of Benjamin Franklin, Paris, 1790-91’. 

Under the title “Panorama of Progress”, the 


Franklin Institute has issued the January number of 


its Journal in honour of Benjamin Franklin. The most 
important of the international celebrations during 


the year are outlined by C. L. Jordan, chairman of 


the Anniversary Committee, and Prof. W. E. Lingel- 
back writes on Franklin and the scientific societies. 
The remaining papers, which are planned to give a 
broad picture of the advances made in the physical 
sciences (pure and applied), in the social sciences and 
in economics since the birth of Franklin, are as 
follows : changing concepts in science (Lord Adrian), 
Franklin and one Plutonic year (Prof. Harlow 
Shapley), pioneers in electrical communications (E. 
Perucca and V. Gori), how medicine became a science 
(Sir Zachary Cope), Franklin and the unconquered 
fields of medicine (P. Lépine), Franklin’s impetus to 
education (G. P. Harnwell), food and the future 
(D. P. Cuthbertson), science and agriculture (F. E. 
Bear), some aspects of Franklin’s life in England 
(E. N. da C. Andrade) and Franklin the business 
man and apostle of free and competitive economy 
(M. L. Musante). 


Zoological Nomenclature 


THe International Commission of Zoological 
Nomenclature will start voting, as from June 30, on 
the following cases involving the possible use of its 
plenary powers: (1) Bithynia Leach, 1818 (cl. 
Gastropoda), validation ; (2) Osmerus (cl. Pisces) as 
from Linnzus, 1758, validation; (3) Phillipsinella 
Novak, 1886 (cl. Trilobita), validation ; (4) Gempylus 
Cuvier, 1829, and serpens Cuvier, 1829 (Gempylus) 
(cl. Pisces), validation ; (5) Seguenziceratidae Spath, 
1924 (cl. Cephalopoda, Order Ammonoidea), sup- 
pression; (6) Lepisma Linn., 1758 (cl. Insecta), 
gender for; (7) Pagurus Fab., 1775, and associated 
family-group name (cl. Crustacea, Order Decapoda), 
suppression. Full details have been published in the 
Bulletin of Zoological Nomenclature (11, Pts. 9 and 
10; December 30, 1955). 

In addition, an application is being made (Bull., 
9, Pt. 12; January 1956) for the use of the plenary 
powers in the following case: Curtis, 1837, 2nd ed. 
of “Guide Arrangement Brit. Ins.’’, suppression of, 
for the purpose of selection of type species of genera. 
Comments should be sent as soon as possible to the 
secretary to the Commission, Francis Hemming, 
28 Park Village East, Regent’s Park, London, N.W.1. 
General 


British Glaciological Society: Annual 


Meeting 

Tue British Glaciological Society held its annual 
general meeting on December 8 in Bedford College, 
London, when a report was given on the Society’s 
activities and its financial position during the past 
year. On behalf of the Society, Dr. G. C. L. Bertram 
presented an inscribed silver tray to Mr. Gerald 
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Seligman in recognition of his long and continuing E 
service to glaciology ; Mr. Seligman has been presi. [7 
dent of the Society since its foundation in 1925 as | 
the Association for the Study of Snow and Ice, and : 
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editor of the Journal of Glaciology. 

A general discussion was held on the ‘Future 
Lines of Progress in Glaciology”, and a full account 
will be published in the Journal of Glaciology (all 
contributions should be sent to the Editor, Little 
Dane, Biddenden, Ashford, Kent). The following 
were elected officers of the Society for 1956: Presi. 
dent, G. Seligman; Vice-Presidents, J. M. Wordie, 
W. V. Lewis and K. Sandford ; Secretary for Scotland, 
P. D. Baird ; Honorary Treasurer, G. C. L. Bertram: 
and Secretary, Mrs. H. Richardson (c/o Scott Volar 
Research Institute, Lensfield Road, Cambridge). 


Perkin Centenary Celebration 


Durtnc May 7-10 the centenary of the production 
by W. H. Perkin of the first synthetic dye will be 
celebrated in London as follows. On May 7 overseas 
delegates to the Perkin Centenary Celebration will 
be received in the City of London at the Hall of the 
Worshipful Company of Tallow Chandlers. Four 
lectures will be given at the Royal Institution, 
Albemarle Street, London, W.1, and the first of these, 
“The Life and Work of Perkin’’, by Prof. John Read 
(University of St. Andrews), will be given in the 
afternoon of May 8, followed in the evening by a 
reception to delegates and guests at the Guildhall in 
the City of London. On the morning of the next 
day, Mr. Clifford Paine (development director, 
Imperial Chemical Industries, Ltd.) will give the 
second lecture, his subject being ‘““The Development 
of the Dyestuffs Industry”, and in the afternoon Mr. 
J. G. Evans (technical director of the Bradford Dyers’ 
Association), speaking on “The Tinctorial Arts 
To-day”, will give the third; the Perkin centenary 
banquet will be held in the evening, at the Dorchester 
Hotel, when the president of the Perkin Centenary 
Celebration, Sir Cyril Hinshelwood (president of the 
Royal Society), will be in the chair. On May 10 the 
fourth lecture, ‘““The Development of Organic Chem- 
istry since Perkin’s Discovery’’, will be given by Sir 
Alexander Todd (University of Cambridge). 


Domestic Heating in Great Britain 

THE subject of domestic heating in Great Britain. 
which is of particular interest at the present time in 
view of the great changes that will be brought about 
by the forthcoming Clean Air Act and the programme 
of slum clearance, will be discussed at a conference 
arranged by the Institute of Fuel, to be held in the 


Assembly Hall of Church House, Westminster, 
London, 8.W.1, during May 1-2. The first session 
will deal with fuels, including the possibilities of the 
production of smokeless fuel from coals hitherto 
considered unsuitable. The next three sessions will 
deal, respectively, with the design and application of 
appliances, the design of dwellings, and the planning 
and administration of smoke-control areas. The 
conference will end with a summing-up by a rap- 
porteur, followed by open discussion. The sessions 
will be open to the public without charge. For enrol- 
ment as a member of the conference, non-members 
of the Institute of Fuel will be charged a fee of one 
guinea (half a guinea for those belonging to various 
participating bodies). Enrolment forms and further 
information can be obtained from the Secretary of 
the Institute of Fuel, 18 Devonshire Street, Portland 
Place, London, W.1. 





the 
Uni 
mal 
beir 
Roy 
Phy 
(B.1 
Tim 
Tele 
fron 
Gat 
T 
to | 
Mev 
(2-6 
Age 
will 
of re 
outl 
Bert 
and 
on ¢ 
, 
Don 
T 
a si 
in Cl 
Univ 
posit 
struc 
theix 
and 
infor 
1W 
A 
Spec 
Indu 
of tl 
duriz 
therr 
Engi 
for t 
for n 


‘| be 
"Seas 
will 
” the 
our 
Lion, 
1e8e@, 
tead 

the 
ya 
Il in 
next 
“tor, 

the 
nent 
Mr. 
vers’ 
Arts 
nary 
aster 
nary 
’ the 
) the 
1emM- 
y Sir 


ain, 
6 in 
bout 
nme 
ence 

the 
ster, 
sion 
the 
erto 
will 
n of 
ning 
The 
rap- 
ic ns 
irol- 
bers 
one 
ious 
ther 
y of 
and 


March 3, 1956 


Announcements 

Pror. AND Mme. BERNARD PULLMAN, of the 
Theorstical Chemistry Laboratory, University of 
Paris, have been awarded the E.S.S8.E.C. Prize for 
cancer studies (of value 1 million frances) for 1956 by 
the Ligue Frangaise contre le Cancer. The award has 
been made for their work on the correlation between 
electronic structure and carcinogenic activity of mole- 
cules, and in particular for their book ‘‘Cancérisation 
par les Substances Chimiques et Structure Molé- 
culairc’”’ (Masson, Paris, 1955). 

Dr. A. H. SULLY, associate director of the British 
Steel Castings Research Association, has been 
appointed director of research in succession to Prof. 
R. J. Sarjant, who will continue to act in an advisory 
capacity to the Association. 

TuE following have been appointed to lectureships 
in the University of Sheffield: R. Kilpatrick (pharm- 
acology) and Dr. R. H. Tredgold (physics). 

THE following appointments have been made in 
the University of London: Dr. L. Pincherle, to the 
University readership in physics tenable at Bedford 
College; Dr. T. J. Williams, to the University 
readership in mechanical engineering tenable at 
King’s College. 

A symposium on “The Presentation of Science to 
the Public” is to be held in the Senate House, 
University of London, on March 21, under the chair- 
manship of Mr. A. L. Bacharach. The symposium is 
being organized by the Institute of Biology, the 
Royal Institute of Chemistry and the Institute of 
Physics. Principal speakers will be Dr. Archie Clow 
(B.B.C. Science Survey), Mr. A. W. Haslett (The 
Times Science Review) and Mr. J. McCloy (B.B.C. 
Television). Further information can be obtained 
from the Secretary, Institute of Biology, 41 Queen’s 
Gate, London, S.W.7. 

Tue annual general meeting of Science for Peace, 
to be held in the Holborn Assembly Hall, John’s 
Mews, London, W.C.1, on March 10, will be followed 
(2-6 p.m.) by @ public conference on “The Atomic 
Age—Perspectives and Problems’. The speakers 
will include Prof. J. B. S. Haldane (on genetic effects 
of radioactive substances), D. G. Arnott (on the new 
outlook since the Geneva Conference), Prof. J. D. 
Bernal (on prospects for science in a world at peace) 
and Dr. E. H. 8S. Burhop (report of a sub-committee 
on disarmament). Tickets for the conference (price 
2s, 6d.) can be obtained from Mr. B. Hayes, 72 
Doneraile Street, London, S.W.6, or at the door. 

THE Institution of Chemical Engineers is holding 
asymposium and exhibition on “‘Modern Techniques 
in Chemical Plant Construction” on March 21 in the 
University of Birmingham. The papers at the sym- 
posium will cover three topics: some special con- 
structional materials, with particular reference to 
their use by fabricators; fabrication and testing ; 
and plant manufacture and erection. Further 
information can be obtained from M. G. D. Bailey, 
| Wentworth Gate, Harborne, Birmingham 17. 

A symposium on the “Applications of Infra-Red 
Spectroscopy”’, organized by the Society of Chemical 
Industry, will be held in the William Beveridge Hall 
of the University Senate House, London, W.C.1, 
during April 9-10. A small exhibition on the same 
theme will be held in the Department of Chemical 
Engineering, University College, London. The fee 
for the symposium is £3 for non-members, and 10s. 
for members, of the Society. Application forms and 
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further information can be obtained from the 
Assistant Secretary (Infrared Symposium), Society of 
Chemical Industry, 56 Victoria Street, London, 8.W.1. 


THE Ministry of Agriculture, Fisheries and Food 
and the Department of Agriculture for Scotland are 
offering a limited number of postgraduate scholar- 
ships in agricultural economics, husbandry, statistics 
and agricultural and dairy engineering, for the 
academic year 1956-57. The closing date for appli- 
cations is March 31. Further information can be 
obtained from the Secretary, Ministry of Agriculture, 
Fisheries and Food, Great Westminster House, 
Horseferry Road, London, 8.W.1, or the Secretary, 
Department of Agriculture for Scotland, St. Andrew’s 
House, Edinburgh 1. 


APPLICATIONS are invited for Lady Tata Memorial 
Fund grants, scholarships or fellowships from scientific 
workers of any nationality for research on diseases of 
the blood, with special reference to leukemia, or any 
aspect of malignant disease connected with leukemia, 
during the academic year October 1956-57. Grants 
are for research expenses: scholarships for personal 
remuneration (usually £600); and fellowships for 
workers with considerable research experience (£1,000). 
Application forms, to be returned by March 31, and 
further information can be obtained from the Secre- 
tary of the (European) Scientific Advisory Committee, 
Lady Tata Memorial Trust, Chester Beatty Research 
Institute, Fulham Road, London, S.W.3. 


Two scholarships tenable at research institutions 
in France during the academic year 1956-57 are 
being offered to British workers in medical science 
by the Medical Research Council on behalf of the 
Centre National de la Recherche Scientifique. They 
are intended for young graduates in medicine or 
science who have already had some experience in a 
branch of medical science, and are worth 50,000- 
70,000 francs a month, with a supplementary allow- 
ance (payable in sterling) for married men. A working 
knowledge of French is essential. Application forms, 
to be returned by March 31, and further information 
can be obtained from the Secretary, Medical Research 
Council, 38 Old Queen Street, London, 8.W.1. 


To mark the completion of ten years of publication 
of the journal Weather, the Royal Meteorological 
Society is offering a prize of forty guineas for an 
essay of about five thousand words in English on 
“The Place of Meteorology in Liberal Education”’. 
Additional prizes may be awarded, and for these 
particular consideration will be given to entries from 
persons less than twenty-five years old. Entries must 
be sent in by December 31 to the Royal Meteor- 
ological Society, 49 Cromwell Road, London, S.W.7. 


Axsout £30 is available from the Clough Memorial 
Research Fund of the Edinburgh Geological Society 
for geological research in Scotland and the north of 
England (Northumberland, Durham, Cumberland, 
Westmorland and Yorkshire) during the period 
April 1, 1956-March 31, 1957. Applications for 
grants must be sent before March 31 to the Secretary, 
Clough Memorial Research Fund Committee, Edin- 
burgh Geological Society, Synod Hall, Castle Terrace, 
Edinburgh 1. 


Erratum. In the letter by C. H. Vincent on “‘The 
Gas Multiplier : a New Type of Electron Multiplier”, 
published in Nature of February 25, p. 391, in the 
third and fourth lines for “. .. a highly stable 
electron-multiplication factor” read “. ..a high 
stable electron-multiplication factor’’. 
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COLONIAL RESEARCH IN THE BRITISH COMMONWEALTH* 


HE tenth annual report of the Committee for 
Colonial Agricultural, Animal Health and Forestry 
Research records total commitments of £2,042,000 
for research in this field from Colonial Development 
and Welfare Funds from April 1, 1946, to March 31, 
1954, although new grants during the year under 
review amounted to only £133,156. Of the approx- 
imately £8 million available for research for the 
period 1955-60, £2,730,000 has been allocated for 
agricultural, animal health and forestry research. 
With the completion of building activities and the 
assembly of additional specialists, research activities 
generally have increased, and the fruits of earlier 
work are now appearing with increasing frequency. 
Tribute is again paid to the large amount of willing 
assistance received from research institutions and 
specialists in the United Kingdom, and the collabora- 
tion between British and foreign specialists in tropical 
countries. The East African Agricultural and Forestry 
Research Council has been established, with wide 
powers of control over inter-territorial research in 
these fields, while the work of the East African 
Agriculture and Forestry Research Organization on 
soil-moisture relations and rainfall reliability is 
yielding valuable results in the control of water on 
large catchments, forest cover and erosion control 
and on crop-husbandry methods in areas of pre- 
carious rainfall. Much research into fertilizer require- 
ments of tropical soils is proceeding, but a lot remains 
to be learnt about the nitrogen cycle under tropical 
conditions. Research in Northern Nigeria and 
Uganda has revealed a deficiency of sulphur in many 
areas which is limiting crop yields, particularly of 
groundnuts. The adoption of new techniques for 
micronutrient assessment has shown that in the 
Gambia and Uganda deficiencies of elements such as 
copper, molybdenum and boron that are required 
only in trace amounts may be curtailing crop yields. 
Satisfactory progress has been made with soil 
surveys required for development plans, notably in 
British Honduras, Nigeria, Gold Coast, North Borneo, 
Aden and Somaliland. Much attention was given to 
cocoa, and the Cocoa Marketing Boards of Nigeria 
and the Gold Coast made further large grants to the 
West African Cacao Research Institute. The cocoa 
trade has accepted the very high-yielding Upper 
Amazon selections in West Africa as conforming to 
its quality requirements, so that these valuable types 
can now be issued to farmers, while very promising 
results have been obtained in breeding superior types 
of cacao. Research on swollen-shoot disease covered 
the migrations of mealybugs, which transmit the 
disease, the wild hosts of the virus and chemical 
methods for detecting latent infections. African 
farmers are now controlling black-pod disease of cacao 
in Nigeria ; but control in the Gold Coast is less satis- 
factory. Notable features of the work of the West 
African Institute for Oil~ Palm Research are the 
studies on the nutrition of the palm and on diseases 
due to potash and magnesium deficiencies ; a sub- 
station of the Institute was opened in Sierra Leone 
for the study of local problems. Promising new 
material was discovered in New Guinea by the 
Banana Collecting Expedition from the Imperial 
College of Tropical Agriculture, Trinidad, sent out in 
September 1954 as part of the long and complex 
breeding programme directed [towards combating 
* Continued from p. 368. 


banana diseases, while the cotton-breeding work and 
crop-husbandry trials of the research stations main. 
tained chiefly by the Empire Cotton Growing Cor. 
poration have yielded extremely valuable results, 
Among plant selections valuable to farmers singled 
out in the report are improved groundnuts in Nigeria 
and Tanganyika (where forms resistant to rosette 
disease have been bred), new cottons for Uganda, 
Nigeria and Tanganyika, sugar-canes for British 
Guiana, Barbados and Mauritius, better sorghums for 
Nigeria, Gold Coast and Tanganyika, coffee selections 
in East Africa, rubber resistant to South American leaf 
blight, and maize resistant to South American rust. 

Other work emphasized in the report includes that 
on pepper disease in Sarawak, leaf scald on sugar. 
cane in British Guiana, broadbean wilt in Cyprus, 
Alternaria leaf-spot disease of tobacco in Northen 
Rhodesia and Nyasaland, potato blight in the 
Cameroons and leaf-spot of bananas in the West 
Indies. The work on insect pests includes the control 
of coreid bugs attacking coconuts in the Solomon 
Islands Protectorate and Zanzibar, midges attacking 
millet in West Africa, rhinoceros beetles on coconuts 
in the Pacific area, termites in East Africa, longicorn 
beetles attacking cocoa in Grenada, aphis trans. 
mission of dieback of limes in the Gold Coast, and 
American bollworm on cotton in Tanganyika. Steady 
progress is being made with the Floras of Tropical 
East Africa, West Tropical Africa and Malaya, and 
preliminary work has been started on new Floras 
for Cyprus and the Central African region (‘‘Flora 
Zambesiaca’’). 

Veterinary research has been concerned particu- 
larly with the production of safe and effective 
vaccines for protection against rinderpest. The East 
African Veterinary Research Organization took over 
the manufacture of biologicals for the East Africa 
and Sudan regions during the year, and the research 
laboratories at Vom (Nigeria) continued to supply 
most of the needs of the West Africa region. Research 
is still needed to perfect the vaccines, and increased 
attention was given to tick-borne diseases, particu- 
larly East Coast fever, and to methods of tick-control 
on cattle, while studies on the African liver fluke and 
its intermediate snail host continued. At the Joint 
Animal Industry Division of the East African Agri- 
culture and Forestry Research Organization and the 
East African Veterinary Research Organization, 
studies continued into the technique for measuring 
grassland productivity and into the accuracy of 
feeding trials, while studies of stock-raising on the 
intermediate savannas of British Guiana at the Ebini 
stock farm indicated deficiencies of cobalt and 
molybdenum as well as of phosphorus. Comparative 
studies in Fiji on heat tolerance in European and 
Zebu stock showed variations within breeds as great 
as between them, and in the Gold Coast, Nigeria and 
Northern Rhodesia investigations of cutaneous 
streptothricosis continued. Results are slowly 
emerging from the long-term animal breeding studies, 
and the commercial production of livestock in tsetse- 
infested areas with the aid of chemotherapy and 
controlled management and feeding was studied in 
Nigeria and Kenya, while studies of animal manage- 
ment in relation to cropping systems in African 
territories generally are pointing the way to more- 
efficient farming methods. Extended investigations 
into pastures for tropical and sub-tropical areas were 
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made in Northern Nigeria, Kenya, Trinidad and Fiji, 
and the work on nodulation of legumes in Kenya is 
of particular interest in relation to the nitrogen in 
tropical soils. 

Methods of forest regeneration were investigated 
in many territories, with particular attention to the 
use of non-toxic hormone preparations for killing 
tree-weeds in Uganda. Sylvicultural research in 
Cyprus for the regeneration of mountain forests and 
on eucalypt forests in the lowlands was extended. 
Forest flora was investigated in Malaya and North 
Borneo, and the systematic botany of the Malayan 
region is now associated with the larger project for a 
new ‘Flora Malasiana’’ progressing under Dutch 
auspices. Failure of natural regeneration in juniper 
forests in Somaliland is now attributed to micro- 
climatic changes following over-grazing, and con- 
siderable progress was made by a research unit in 
West Africa in assessing damage from boring beetles 
in felled timber in relation to species, seasons and 
bark removal. 


The eighth annual report of the Colonial Insect- 
icides, Fungicides and Herbicides Committee includes 
the usual account of the work of the Colonial 
Insecticide Research Unit at Porton, which was 
brought up to full strength by recruitment of an 
entomologist and a physicist, although the recruit- 
ment of a suitably qualified and experienced staff for 
employment both at home and abroad still presents 
some difficulty. Nevertheless, it is expected that the 
nucleus of younger scientists trained in the special 
techniques applicable to insecticide research now 
being built up will, in a few years, provide a pool of 
experienced men capable of taking charge of new 
units or projects and directing investigations. At 
Porton, investigations on the loss of effectiveness of 
insecticidal deposits from aqueous suspensions applied 
to mud walls have shown that loss of toxicity is due 
to rapid adsorption of the insecticide by the mud, 
and a survey of soils from various parts of the world 
showed that red lateritic soils are most active in 
adsorbing insecticides. No practical method was 
found of abolishing or reducing the adsorptive 
properties of Uganda soil. Studies of insecticidal 
surface coatings showed that the rate of loss of 
volatile insecticides from non-crystallizing films 
depends on the plasticizer urea—formaldehyde resin 
ratio and that the effectiveness of other synthetic 
resins as carriers for insecticides depends largely on 
the rate and extent of both hardening and perme- 
ability of the films. At the Imperial College Field 
Station, Selwood Park, investigations on the pene- 
tration of the insect integument by DDT solutions 
in lanoline showed that, in tropical application to 
Protophormia terraenovae, a fraction of the absorbed 
insecticide is taken up directly by the tissues, and 
experiments with oily deposits of 20-1. DDT crystals 
on an absorbent surface have now shown that the 
availability of particles to walking flies decreases 
logarithmically as the proportion of oil in the deposit 
increases. Studies on the persistence of insecticide 
deposits on glass plates and foliage continued at 
Rothamsted and investigations at Long Ashton on 
the tenacities of copper fungicides were completed in 
September 1954. In April 1954 the Committee took 
over from the Agricultural Research Council the 
preparation and publication of the Abstracts and 
News Summaries dealing with insecticides and 
herbicides, and plans for the publication of Fungicide 
Abstracts and News Summaries were also in hand. 
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The research unit at Arusha continued its investi- 
gations on the control of tsetse flies and mosquitoes, 
and the work with experimental huts at Taveta, now 
concluded, has shown that dieldrin at 30-40 mgm. 
per sq. ft. needs renewal at six-monthly intervals, 
irrespective of surface, but at 70-80 mgm. per sq. ft. 
persists for seventeen months on a mud and sand 
plaster. Extensive tests by the Insecticide Research 
Unit at [longa have shown that the main cotton 
pests (American bollworm and cotton aphis) can be 
controlled with a DDT/BHC mixture or endrin, but 
such control is unlikely to give profitable increases in 
yield on the peasant crop until standards of local 
agriculture have been improved. A programme of 
research on the distribution and bionomics of dip- 
terous flies in Uganda was started in September 1954, 
and the Committee has also assumed responsibility 
for chemical investigations in connexion with the 
Western Sokoto Malaria Control Project in Northern 
Nigeria. The study of the ecology and habits of 
Anopheles gambiae in Mauritius continued, as well as 
the investigation in Fiji of the incidence and behaviour 
of mosquitoes and the determination of the vectors 
responsible for the transmission of filariasis. Research 
on the use of herbicides, arboricides and defoliants in 
East Africa was extended, and promising results were 
obtained with defoliants as an aid to tsetse eradica- 
tion. The report also directs attention to research in 
this field proceeding in the Colonies without the 
assistance of the Committee, such as that in Barbados 
on the control with soil insecticides of pests attacking 
the roots of sugar-cane, the promising results ob- 
tained in British Guiana with nicotine and chlor- 
dane sprays against Castria daedulus on coconuts, 
the extended campaign on the Gold Coast for control 
of Sesamia spp. and Busseola fusea in maize, that 
on the resistance of Culex fatigans to BHC in Penang, 
on the eradication of dhub grass (Cynodon dactylon) 
with sodium trichloroacetate at Samaru, Northern 
Nigeria, and on the control of the white stem borer 
(Anthores leuconotus) on coffee in Tanganyika with 
dieldrin. 


The eighth annual report of the Colonial Economic 
Research Committee records studies at the West 
African Institute of Social and Economic Research 
of the working of the Niger Agricultural Project and 
of Gold Coast cocoa farmers’ incomes with special 
reference to the abusa system, while the Economic 
Research Unit of the University College of the Gold 
Coast has completed the first stage of the periodical 
field investigations into movements of foodstuffs in 
the Accra region and has undertaken an economic 
survey of housing schemes in four main towns on 
behalf of the United Nations Mission. The Industries 
Branch cf ‘ie Federal Department of Commerce in 
Nigeria has examined the economics of establishing 
fibre- and pulp-material industries, the production of 
gari and the operation of small craft, and the Com- 
mission for Technical Co-operation in Africa South of 
the Sahara and its scientific advisory council 
are taking an increasing interest in promoting 
inter-African co-operation in social and economic 
research. 


The Tsetse Fly and Trypanosomiasis Research 
Committee has decided to set up special panels to 
deal with chemotherapy and with cartography and 
to advise on personnel questions. Its report for the 
year ended March 31, 1955, records that the problem 
of staffing the East African Tsetse and Trypano- 
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somiasis Research and Reclamation Organization’s 
new laboratory at Tororo is being overcome, that the 
East African Governments have agreed in principle 
to transfer the headquarters of the Organization to 
the Central Trypanosomiasis Research Laboratory 
there and that the title of the Organization is to be 
changed to “The East African Trypanosomiasis 
Research Organization”. Much attention is being 
given at the Shinyanga laboratory to respiration and 
water exchange in Glossina, and it is intended to link 
research on the trypanosomes as closely as possible 
with research on the vector. The Mariakani experi- 
ment on the use of ‘Antrycide’ prosalt as a prophy!l- 
actic has shown that cattle treated while under 
attack from tsetse with injections of the pro-salt 
every two months for more than two years acquired 
@ resistance both to a local and an imported strain 
of 7’. congolense, which persisted for eighteen months 
after treatment ceased, and the experiment is being 
repeated on a larger scale at Kiboko in co-operation 
with the Kenya Veterinary Department. The 
Lambwe Valley settlement continued satisfactorily ; 
an investigation into the effect of the arboricide 
2.4.5-T on freshly cut stumps of thicket suggests 
that this substance may be of practical value in 
preventing regeneration, and in Ankole discriminative 
clearing against G. morsitans is going well. 

An information bureau has now been completed at 
the Kaduna laboratories of the West African Institute 
for Trypanosomiasis Research. The Institute has 
collected data on the nature and spread of human 
trypanosomiasis in Ogoja Province, where the disease 
is characterized by a rapid invasion of the central 
nervous system, and measurements of a considerable 
series of blood sedimentation-rates for active cases of 
sleeping sickness confirm that the mean rate is 
exceptionally high in this condition and that the 
immediate effect of treatment with ‘Melarsen’ is to 
reduce the rate by about one half. Trials carried out 
in Benue and Ogaja Provinces in collaboration with 
the Nigerian Sleeping Sickness Service indicate that 
‘Melarsen’ is well tolerated by patients treated under 
dispensary conditions. Further work on the estab- 
lishment of 7’. vivax in rats suggests that clean serum 
provides a substance which protects the trypanosome 
from the rat’s antibodies, that the active factor is 
present in lipid-free serum and that it is a component 
of serum protein. The cyclical transmission of 7’. 
congolense by G. palpalis was being studied, but 
investigations on the use of the curative and prophyl- 
actic salts of ‘Antrycide’ have passed largely from 
the laboratory to the field, although some work has 
been done on resistance to ‘Antrycide’. Trials with a 
dose of 1 mgm./kgm. of ‘Ethidium’ bromide cured 
infections in Zebu cattle which had been produced 
by a blood-inoculated strain of 7. vivax. At the 
Ugbobigha Field Station in Southern Nigeria, although 
the effects of topography and vegetation on the local 
distribution of the eight species of tsetse found in the 
vicinity of the Station was being mapped, research 
has been confined to G. palpalis and G. longipalpis. 
A pilot scheme has been initiated to assess the value 
of obstruction clearing as a practical measure of tsetse 
control. No major research into game or game con- 
servation was undertaken, but the fact-finding survey 
of the major game species in Africa and the biological 
study of Thomson’s gazelle in Tanganyika were 
nearing completion. 


The annual report on fisheries research for 1954-55 
of the Colonial Fisheries Advisory Committee reports 
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that the allocation for fisheries research for 1955-69 
is £930,000 and that the four vacancies for fisheries 
research officers at existing research stations should 
be filled during the coming year. The Inter-Territorial 
Fisheries Research Station at Jinja, Lake Victoria, 
has identified twenty species of Tilapia occurring in 
East Africa, and, as a result of ecological investi. 
gations which led to the discovery of several species 
of fish that feed mainly on snails, some of thiese 
species have been introduced successfully into dams, 
where they can be grown together with ilu pia. 
Work on the ecology and physiology of snails has 
shown that they play a valuable part in the bio. 
logical economy of both large and small bodies of 
water. The East African Marine Fisheries Research 
Organization continued and expanded its work on 
the bottom fishes and the hydrography of the area, 
obtaining evidence that the stratification of the 
Indian Ocean in the deep waters extends right to 
the fringing reefs, while the data accumulated 
defining the water layers and changing depth of the 
upper thermocline between the East African coastal 
current and the waters of the Arabian Sea may be 
of very great importance in connexion with the 
plankton movements and the pelagic fishes. At the 
Joint Northern Rhodesia—-Nyasaland Fresh Water 
Research Station the echo-sounder of the research 
launch Gigipat has given excellent results, and hydro. 
logical work continued, special attention being given 
to the productivity of coastal waters. The West 
African Fisheries Research Institute continued its 
fisheries exploration with the research vessel Cape 
St. Mary from Sierra Leone and the Gold Coast, and 
at the Freshwater Field Station at Birnin Kebbi, 
Northern Nigeria, a study of marine invertebrate 
fauna was in progress. The Fish Culture Research 
Station at Batu Berendam, Malacca, is expected to 
be completed at the beginning of 1957, and the 
Fisheries Research Unit at the University of Hong 
Kong was at full strength. 
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The report of the Director of the Anti-Locust 
Research Centre, on locust research and control 
during 1954-55, again emphasizes the heavy demands 
on the personnel of the Geographical Section by the 
further increase in the area invaded by the desert 
locust ; 1,240 reports were received from thirty-six 
countries, and they became considerably more 
extensive, owing to the greater intensity of infestation. 
Statistical work has been mainly concerned with the 
analysis of photographs of flying locusts obtained 
during the field-work on swarm behaviour of the 
desert locust. Liaison is being maintained with the 
regional organizations and the insecticide industry 
with a view of testing new techniques likely to be of 
value in locust control. Detailed studies have sug- 
gested that BHC and DNC in their present formula- 
tions are comparable in toxicity, though the action 
of BHC is slower. The International Red Locust 
Control Service continued its detailed studies of 
methods of quantitative assessment of locust popula- 
tions, their seasonal movements and the dynamics 
of vegetation in the outbreak areas. The situation 
with regard to the red locust in the Rukwa Valley in 
Tanganyika caused some anxiety, and it was also 
very grave with regard to the desert locust; the 
Arabian Peninsula continued to constitute a main 
source of danger, and the efforts of several govern- 
ments, co-ordinated by the Food and Agriculture 
Organization of the United Nations, were still 
inadequate. 
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Research matters not covered by the reports of 
the specialist advisory bodies are relegated to a final 
section of the report and include the research of the 
African Studies Branch of the Colonial Office into 

roblems of African administration and the notice- 
able expansion in the work of the Colonial Liaison 
Section of the Building Research Station, which 
nevertheless still finds it difficult to meet its present 
commitments. The work of the Section has included 
climatological studies, such as solar radiation in West 
Africa, the mechanism of heat transfer in building 
structures under tropical conditions, and the design 
of buildings for air-conditioning in the tropics, and a 
study of the fundamental causes of weathering of 
building materials in different climates is projected. 
Reference is also made to the Falkland Islands 
Dependencies Survey, a major task of which is 
topographical mapping of the Dependencies, and to 
the Geodetic and Topographical Surveys, where 
recruitment of field staff kept level with transfers 
and resignations. Good progress was made with 
geodetic surveys, and the triangulation and photo- 
control. work over twenty-thousand square miles 
between Dar es Salaam and Jinja, in Tanganyika, 
and down into the Kilombero Valley, was completed 
as far as weather permitted. 

The overseas scientific staff of the Colonial Geo- 
logical Surveys was further increased from 196 to 
202, but the number of vacancies has risen to more 
than thirty in consequence of the desire of some 
territories to enlarge their geological surveys. In 
some territories the fundamental task of mapping 
has been impeded by the diversion of geologists to 
other duties—for example, in connexion with the 
Volta River project and Tema harbour. Progress 
in establishing eight seismographs in the Windward 
and Leeward Islands and Trinidad is reported. 
Meteorological research was again somewhat restricted 
by the shortage of qualified meteorologists; but 
establishment of @ sepa.ate research section of the 
East African Meteorological Department was being 
considered and the. Department has continued to 
study the artificial control of rainfall and has used 
cetyl aleohol successfully to reduce evaporation from 
reservoirs. No laboratory work was carried out on 
Colonial road-research problems, but the Committee 
on Colonial Road Research has now been appointed. 
A report issued by the Colonial Road Research Liaison 
Officer on his visit to the Caribbean area in 1954 
indicates that the basic problems for research there 
are much the same as in other Colonial territories, 
with an outstanding need to develop a method of 
pavement design suitable for traffic and sub-soil 
conditions in the various territories. 
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MECHANISM OF PHASE 
TRANSFORMATIONS IN METALS 


A SYMPOSIUM on the ‘Mechanism of Phase 
Transformations in Metals’? was organized by 
the Metal Physics Committee of the Institute of 
Metals and beld in London at the Royal Institution 
on November 9. Nucleation and growth changes 
were considered during the morning session, when 
the discussion was based on an invited review paper 
by Drs. H. K. Hardy and T. J. Heal and on seven 
contributed papers. The afternoon meeting was 
devoted to martensitic changes, and there were nine 
contributed papers, in addition to a review paper by 
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Drs. B. A. Bilby and J. W. Christian. Each session 
was introduced by a rapporteur (Dr. Hardy and Dr. 
R. W. Cahn), and there were fourteen speakers in 
the morning discussion and seventeen in the after- 
noon. In the circumstances, a comprehensive report 
is not possible in these columns, and this survey will 
merely mention some of the views that seemed 
important to me. 

A pleasing feature of the symposium was the large 
number of speakers from abroad. Opening the 
morning discussion, Prof. A. Guinier (Conservatoire 
des Arts et Métiers, Paris) gave a masterly survey of 
recent work on the early stages of precipitation. He 
showed a series of remarkable electron micrographs 
(or radiographs), obtained by R. Castaing, using a 
new fine electron-beam technique with very thin 
solid copper-aluminium specimens. The @’ and 6” 
(or Guinier—Preston [2]) precipitates were clearly 
visible, the latter being thin platelets of length about 
ly and thickness less than 100 A. At very high 
magnifications, a regular variation in the back- 
ground is believed to show individual Guinier— 
Preston [1] zones. Prof. Guinier also directed atten- 
tion to the distinction between Guinier—Preston 
zones in copper—aluminium alloys, which consist of 
enriched copper platelets in a uniform matrix, and 
those in aluminium-silver alloys, where the spherical 
silver-enriched regions are surrounded by silver- 
depleted regions of matrix. Similar ‘complexes’, 
though of different shape, are believed to occur in 
copper-nickel-iron and nickel—chromium—aluminium 
alloys, and to be responsible for ‘side-band’ phen- 
omena in powder photographs. 

Among the subsequent speakers concerned with 
pre-precipitation effects, Dr. A. Seeger (Max-Planck 
Institut, Stuttgart) suggested a dislocation model for 
the energetics of formation of Guinier—Preston [2] 
zones. Dr. J. Nutting (University of Cambridge) 
maintained the view already expressed in his paper 
with Mr. G. Thomas that white spots observed in 
electron micrographs correspond to the formation of 
Guinier—Preston [1] zones, and Dr. W. H. Taylor 
(University of Cambridge) said that M. E. Har- 
greaves’s explanation of side-bands was essentially 
equivalent to that proposed by Prof. Guinier. Prof. 
C. S. Smith (Institute for the Study of Metals, 
Chicago) suggested the application of topological 
principles to segregates forming during the early 
stages of precipitation ; it might be that growth of 
segregates occurs because an equilibrium array cannot 
be attained. Miss J. M. Silcock (Fulmer Research 
Institute) described some recent structural work, and 
Dr. A. Berghézan (Centre de Recherches d’Antony, 
France) emphasized the importance of imperfections 
produced by quenching or by external stresses. 

Prof. G. Borelius (Kungl. Tekniska Hogskolan, 
Stockholm) showed that there are, after all, probably 
no large discrepancies between measured lattice 
diffusion-rates and the rates of early precipitation 
phenomena. He discussed the first stage of precipita- 
tion, which he called primary clustering, and which 
may be shown by electrical resistance measurements 
before detectable diffraction effects are produced. 
The paper given by Prof. Borelius, with Mr. L. E. 
Larrson, and some of his remarks, were concerned 
with lead-tin alloys, and Dr. O. Krisement (Max- 
Planck Institut, Diisseldorf) reported further work 
on this system. In contrast to D. Turnbull’s results, 
he found that a single kinetic law did not apply at 
all temperatures, which suggests that the spinodal 
curve may have. some influence. Krisement’s 





420 


description of the precipitation process, however, 
seemed to be closely similar to Turnbull’s model of 
cellular precipitation. 

Further remarks on precipitation from solid 
solution were made by Mrs. M. K. McQuillan (Metals 
Division, Imperial Chemical Industries, Ltd.), who 
described some anomalous effects in titanium— 
chromium alloys, and by Mr. F. B. Pickering (United 
Steel Companies) and Dr. G. Pomey (Irsio, France), 
both of whom discussed sigma phases in relation to 
the paper by Dr. H. J. Goldschmidt (B.S.A. Group 
Research Centre)...Dr. Pomey showed that in some 
alloys nucleation is heterogeneous, and cold-working 
produces many more nuclei. Another topic at the 
symposium was the allotropic change in pure tin, 
which formed the subject of a paper by Dr. E. O. 
Hall (University of Sheffield). Dr. Groen (Technische 
Hogeschool, Delft) emphasized the different behaviour 
of pure tin and of tin—mercury alloys, and Prof. 
Smith suggested two simple experiments which might 
yield pure grey tin in compact form. The other 
papers of the morning session were concerned with 
precipitate morphology (Dr. H. I. Aaronson, Carnegie 
Institute of Technology), superlattice formation (Dr. 
H. Steeple and Prof. H. Lipson, Manchester College 
of Technology), and structural work on titanium— 
vanadium alloys (Miss Sileock, Mr. M. H. Davies 
and Dr. Hardy). 

The afternoon discussion was opened by Prof. 
F. C. Frank (University of Bristol). He thought the 
crystallographic problems are now largely solved, 
but criticized the dilatation parameter used by J. 8. 
Bowles and J. K. Mackenzie, since, if this represents 
an elastic strain, it implies an effective Poisson’s 
ratio of —1. Prof. Frank drew an analogy with the 
cleavage of mica to emphasize that the experimental 
results should not be expected to agree exactly with 
predictions based on some simple theoretical postulate 
(for example, an invariant plane as the habit plane). 
A point of physical significance, still to be explained, 
is why in iron-carbon alloys there is an abrupt 
change in the habit plane as the carbon content is 
varied. 

Prof. Crussard (Institut de Recherches de la 
Sidérurgie, Saint-Germain-en-Laye) presented views 
on martensite essentially different from those in the 
review paper. He described experiments to show 
that stabilization in retained austenite is due to the 
diffusion of carbon or nitrogen atoms, and suggested 
that nucleation is always partly dependent on 
thermal activation, although it is necessary in solids 
to consider the energy of elastic waves rather than 
to apply reaction-rate theory in the usual manner. 
In support of this, he cited recent experiments in 
the U.S.S.R. on isothermal transformation at liquid 
helium temperatures. Prof. Crussard believed that 
a@ dynamic approach is necessary in considering the 
growth process, which he likened to the propagation 
of a shock wave. Calculations based on this model 
are being made in collaboration with Dr. Krisement, 
and he believed that the compatibility equations will 
ultimately lead to the crystallographic criteria used 
in the phenomenological theories. 

The conventional theories of martensite crystal- 
lography were discussed by Dr. D. 8S. Lieberman 
(University of Illinois), who described a simple 
graphical method for finding the: habit plane in any 
transformation from the invariant plane strain con- 
dition, and by Dr. Bilby (University of Sheffield), 
who described the latest results obtained by the 
prism-matching and surface-dislocation approaches. 
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Both he and Lieberman have found that a lattice 
invariant shear on a {111} austenite plane gives 
approximately both the Kurdjumov-Sachs orienta- 
tions and habit plane and the low-carbon {111} habit 
plane without the need for dilatation or other lenyth 
changes within the habit plane. Mr. R. Bullough, 
working at Sheffield, has obtained a general para- 
metric solution for the habit plane for any set of 
lattice principal strains and specified shear elements, 
Other speakers on crystallography were Dr. T. LI, 
Richards (Metals Division, Imperial Chemical Indus. 
tries, Ltd.) and Dr. K. W. Andrews (United Steel 
Companies). 

Transformations in low-carbon steels were dealt 
with by Dr. A. R. Entwisle (University of Sheffield), 
who presented convincing evidence that the habit 
plane is {111}, and by Dr. A. P. Miodownik (Battersea 
Polytechnic, London), who pointed out the rather 
anomalous position in which, since the formation of 
ferrite in pure iron sometimes produces relief effects, 
it is a martensitic transformation on Bilby and 
Christian’s definition. Dr. Seeger discussed the 
transformation in cobalt with special reference to a 
contributed paper by Drs. F. Sebilleau and H. 
Bibring (Office National d’Etudes et de Recherches 
Aeronautiques) and reiterated his belief in the 
correctness of the dislocation-node model for this 
change. Dr. Christian (University of Oxford) referred 
to recent evidence obtained at Oxford by Mr. P. 
Gaunt that a macroscopic shape deformation occurs 
in both cobalt and the analogous y > « trans- 
formation in iron—manganese alloys. 

The remaining papers contributed to the afternoon 
meeting dealt with the transformations in {§-brass 
(Drs. D. Hull and R. D. Garwood, of University 
College, Cardiff) and in uranium-chromium (Mr. 
B. R. Butcher and Mr. A. H. Rowe, of the Atomic 
Energy Research Establishment, Harwell), the 
correspondence in the uranium transformation (Dr. 
W. M. Lomer, of Harwell), nucleation problems (Dr. 
M. A. Jaswon, of the Imperial College of Science and 
Technology, London), crystal geometry (Dr. LI. 
Richards and Dr. W. T. Roberts), bainite reactions 
(Dr. Krisement and Prof. F. Wever) and the stabiliza- 
tion of austenite (Dr. S. G. Glover and Mr. T. B. 
Smith, of the University of Birmingham). Bainite 
was discussed by Dr. L. Habraken and Dr. Miodownik, 
the selection of the correspondence by Dr. Cahn 
(University of Birmingham), Dr. Lieberman, 
and Dr. Christian, stabilization by Mr. Kumar 
(University of Sheffield), and the thorny problem of 
isothermal versus athermal nucleation by several 
speakers. The meeting closed half an hour late with 
many people still wishing to contribute. 

A minor point which emerged from both dis- 
cussions was the dissatisfaction felt by several 
speakers with the present nomenclature. Prof. 
Smith pointed out that neither nucleation nor growth 
is the prerogative of nucleation and growth changes 
alone, and it was also felt that the present extension 
of the term martensite to cover the wide class of 
transformations which show a shape change in the 
transforming region is not wholly suitable. The 
difficulty about such a situation, of course, is that 
the existing usage is established ; the problem has 
arisen largely because the kinetic features on which 
Greninger and Troiano based their classification of 
transformations have gradually had to be replaced 
by other criteria. 

In conclusion, it is necessary to applaud the care 
and thoroughness with which the two rapporteurs 
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managed to summarize so much material, and the 
success Of the chairmen (Profs. G. V. Raynor and 
A. G. Quarrell) in keeping speakers to their allocated 
times. The papers and discussion will be published 
in the Monograph and Report Series of the Institute 
of Metals. J. W. CHRISTIAN 


BIOLOGISTS AND NATIONAL 
SERVICE 


HE Institute of Biology has made inquiries of 
the Ministry of Labour and National Service 

about the opportunities open to graduate biologists 
in the Services (J. Inst. Biol., 3, No. 1; Novem- 
ber 1955). The position appears to be as follows. 
All science and engineering graduates entering the 
Forces are considered for National Service com- 
missions, and in the past about 40 per cent of 
them have been commissioned during their National 
Service. Both in the Royal Navy and the Royal 
Air Force, science graduates are accepted for National 
Service only if they can be recommended by a 
pre-call-up officers’ selection board for a National 
Service commission. In the Army all graduates are 
called up in the ranks ; but each is given an oppor- 
tunity of being considered for a National Service 
commission during the period of his basic training. 

There are comparatively few opportunities for a 
graduate in the biological sciences to be employed in 
any of the three Services in a capacity which will 
make direct use of his qualifications. So far as the 
Navy is concerned, his acceptance is unlikely. The 
demands of the Navy are mainly for mechanical and 
electrical engineers, mathematicians and physicists, 
and it does not usually have any requirement for 
graduates in the biological sciences. In the Royal 
Air Force, a comparatively small number of graduates 
in biology is accepted for National Service commis- 
sions in the Education Branch. It is also open to 
any National Service recruit to opt for service 
in the General Duties Branch for training as a 
ilot. 
. The War Office has recommended that a graduate 
in the biological sciences should apply for service in 
either the Royal Corps of Signals, the Royal Artillery, 
the Royal Engineers or the Royal Armoured Corps, 
where his scientific background is likely to be par- 
ticularly valuable. There is, of course, nothing to 
prevent a science graduate from applying for service 
in any branch, technical or non-technical, and 
acceptance for a commission will depend solely on 
qualities of leadership and character and does not 
depend on technical or academic qualifications, 
except in so far as a potential officer must be intel- 
ligent and able to express himself clearly. Com- 
missions in the Royal Army Education Corps are 
not given to National Service men; but a graduate 
in biology, especially if he holds the postgraduate 
Certificate of Education, may elect to do his service 
in that Corps where he could expect to be appointed 
sergeant instructor. The Royal Army Medical Corps 
is normally officered by medically qualified men; but 
an occasional vacancy occurs for a physiologist, 
biochemist or entomologist in commissioned rank. 
Otherwise, biology graduates may be appointed as 
laboratory technicians or in similar posts, and pro- 
motion to sergeant rank is possible. 

An increasing number of science graduates now 
apply for short-service commissions as an alternative 
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to National Service. These are voluntary regular 
engagements and usually involve a minimum of 
three years full-time service. Short-service com- 
missions are available for science (including biology) 
graduates in the Education Branch of the Royal Air 
Force or in the Royal Army Educational Corps, as 
well as in other branches of the Royal Air Force and 
the Army. 

There is no ‘allocation’ of scientists to defence 
work ; but there is a number of projects of high 
priority carried on by government departments and 
private firms on which science graduates may be 
employed and given deferment on the applications 
of the government department concerned. Most of 
the vacancies are for physicists, mathematicians, 
chemists and engineers: biologists are required 
only on rare occasions. Deferment can also be 
granted for certain appointments in the Colonial 
Agricultural Service, for which biologists are much 
more in demand. 


INTERNATIONAL SURVEY OF 
PROGRAMMES OF SOCIAL 
DEVELOPMENT 


N accordance with a resolution of the United 

Nations Economic and Social Council, the Bureau 
of Social Affairs of the United Nations Secretariat, 
in co-operation with the International Labour Office, 
the United Nations Educational, Scientific and Cul- 
tural Organization, the Food and Agriculture Organ- 
ization and the World Health Organization, has 
prepared a survey of national and international 
measures taken to improve social conditions through- 
out the world*. Entitled “International Survey of 
Programmes of Social Development”’, it is concerned 
primarily with measures taken since 1945, and 
with those taken by governments rather than by 
voluntary or private organizations, and is intended 
to supplement the ‘Preliminary Report on the 
World Social Situation’. The survey brings out 
the remarkable recent expansion of such programmes 
throughout the world, an expansion which has 
necessitated the report being limited to the outlining 
of trends and developments, using concrete cases 
only for illustrative purposes. The report should be 
particularly useful to all concerned with Colonial 
development and welfare and with technical assist- 
ance generally, whether under the Colombo Plan or 
in other ways. 

An introductory chapter reviewing the similarities 
and differences in national approaches to social 
welfare, production and rural development poinis 
out that, in practically all the types of programme 
surveyed, the three problems constantly being 
encountered are those of obtaining adequate per- 
sonnel to execute the programmes, adequate informa- 
tion to guide them, and adequate resources to finance 
them. Shortages of trained personnel are experienced 
by countries at all levels of development. Training 
abroad on fellowships has made an important but 
limited contribution to the supply of the higher-level 
technical and professional workers in some countries ; 
attempts have been made in many countries to deal 
with the maldistribution among the professions, and 

* International Survey of Programmes of Social Development. 


Pp. iv+200. (New York: United Nations; London: H.M.S.O., 
1955.) 2 dollars, 15s., 8 Sw. fr. 
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the less-developed countries are increasingly turning 
to auxiliary workers, or technical assistants. 

The problem of obtaining adequate information 
for social programmes is in part that of balancing 
the use of limited resources ; but reliance on social 
research as a basis for formulating, checking and 
evaluating systematic plans and programmes is 
increasing, and more attention is being given to 
experimentation and small trials before launching 
large projects. In regard to finance, however, there 
is little agreement as to what constitutes balanced 
development or a balanced allocation of funds for 
simultaneous economic and social development, or as 
to the order and timing of expenditures on different 
types of programme; nor does a chapter in the 
survey dealing specifically with research and surveys 
in connexion with social programmes warrant any 
confidence that a more detailed framework of thought 
to guide specific decisions is either possible or 
desirable. 

This chapter is well documented and gives a brief 
picture of the organization of government research 
in various countries, as well as of such recent develop- 
ments in the technique of research into social prob- 
lems as the sample survey and the interdisciplinary 
approach, known as operational research. While, 
however, the increase in government statistical 
activities, especially in the under-developed areas, is 
emphasized, little information is given, or appears to 
be available, as to expenditure on social research. 
In the United States it amounts to some 2-3 per 
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figures are given for other countries. In Norway, 
public research expenditure rose from 14-7 million 
kroner in 1938 to 83-4 million kroner in 1952, and 
total expenditure on public and private research and 
development (both civil and military) is estimated at 
about 1 per cent or more of gross national expend ture 
in the German Federal Republic, Great Britain, 
the Netherlands, the United States and the U.S S.R. 
In the economically developed countries, non-military 
research expenditure appears to be between 0-3 and 
1 per cent of national income, but in undeveloped 
countries it is much less. During the decade ond. 
ing 1952, population censuses were conducted in 
155 out of 239 areas of the world, covering nearly 
60 per cent of the world’s population. Ninety-five 
countries and territories have taken on agricultural 
censuses within the framework of the 1950 World 
Census of Agriculture, and since 1948 more than 
thirty countries or territories have published a 
general statistical bulletin for the first time. In 
general, however, the role of the social scientist in 
relation to social policy appears to be uncertain. 

The remaining chapters of the survey deal separ. 
ately with health, nutrition, education, labour and 
social security programmes; with the programmes 
to improve housing and community facilities and to 
aid the consumer; and with special programmes of 
social protection and rehabilitation, or of social 
development for rural areas; and with general 
approaches to social development. 


A DIETARY DEFECT IN MAIZE DEVELOPED DURING TREATMENT 


WITH 


LIME 


By P. L. PELLETT and Pror. B. S. PLATT, C.M.G. 


Human Nutrition Research Unit, Medical Research Council Laboratories, Hampstead, N.W.3 


N a recent appraisal of the state of knowledge on 
pellagra!, it was agreed that the problem of the 
pellagragenic properties of maize is not yet solved 
and that the etiology of the disease is by no means 
simple. The incidence of pellagra is reported to be 
low in some regions of Mexico where the consumption 
of maize is high ; the explanation of this is not clear 
—it may be that the disease is not diagnosed or 
reported, that the diet contains some foods, for 
example, beans, which protect the consumer, or it 
may be the result of the method of preparing the 
maize grain for making tortillas. The last of these 
possible explanations has led to several investigations 
on the effects on the nutritive value of maize when 
treated with lime in the Mexican manner. 

Krehl e¢ al.* found no difference between rats fed on 
lime-treated or raw maize. However, Laguna and 
Carpenter’, Cravioto et al.‘ and Squibb et al.* reported 
that rats fed on lime-treated maize grew better than 
rats given untreated maize ; these results have been 
confirmed in our laboratory. Recently, Braude et al.* 
reported the curative effect on pellagra in pigs of 
maize which had been partially hydrolysed with 
sodium hydroxide ; but Goldsmith e¢ al.” were unable 
to demonstrate any beneficial effects of lime-treated 
maize in human pellagrins. 

The effect of lime on the nutritive value of maize 
has been ascribed either to an increase in ‘available’ 


nicotinic acid following hydrolysis with alkali of a 
‘bound’ form*»*, or to the racemization of certain 
amino-acids, thereby avoiding amino-acid imbalance 
in the diet*. The highly critical nature of the balance 
of amino-acids for growth has been emphasized in a 
recent paper by Elvehjem and Harper‘*. 

The diets of the rats in the three previously 
reported experiments on the effect of lime-treatment 
of maize have contained adequate amounts of the 
known B-vitamins except nicotinic acid, the investi- 
gators having been concerned primarily with the 
effects of lime on the availability of nicotinic acid. 
However, since lime-treated maize, when substituted 
for untreated maize in human dietaries, may not be 
combined in diets with foods supplying adequate 
amounts of B-vitamins, experiments have been made 
on the effects on rats of diets consisting mainly of 
lime-treated or untreated maize and without supple- 
ments of the B-vitamin complex. 

The results obtained in three separate experiments 
are summarized in Table 1, from which it can be seen 
that: (i) the rate of growth of the rats fed on lime- 
treated maize was significantly lower than that of 
the rats on untreated maize ; (ii) supplementation of 
the diet with either nicotinic acid or tryptophan had 
no effect on this depressed growth-rate ; (iii) on 
addition to the diet containing lime-treated maize of 
aureomycin or of a mixture of B-vitamins, the 
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Table 1. WEIGHT GAINS OF RATS UPON RAW AND LIME-TREATED DIETS WITH AND WITHOUT VARIOUS SUPPLEMENTS 
Average weight-gain 
Diet (a) Average ye a per 100 gm. food eaten 
| Experiment}- No. of rats weeks) (4 weeks) | goad 
} No Maize Supplement gm. 
| I Raw None 6 59- 3. 23°5 
q ‘ Il Lime None 6 40°5 18°9 < 0-001 
| III Raw Aureomycin (b) 6 65-2 24-9 
| vV Lime Aureomycin (b) 6 64-7 25-1 
| I Raw None 6 56-5 21-8 
| II Lime None 6 39°5 18-1 
B Ill Raw Aureomycin (6) 6 53-2 20°8 < 0-01 
: IV Lime Aureomycin (b) 6 50-0 | 21-6 
v Raw Nicotinic acid (c) 6 58°7 22-6 
| VI Lime Nicotinic acid (¢) 6 37-3 16°6 
I Raw None 6 49-7 21-7 
II Lime None 6 27°3 15-0 
Vil Raw B vitamins (d) 6 64°8 23-9 
( VIII Lime B vitamins (d) 6 60-2 23-0 < 0-001 
Ix Raw Tryptophan (e) 6 50-0 20:1 
| x Lime Tryptophan (e) 6 27°8 15-0 
J 























* Analysis of variance technique used. Effects of diet differences shown to be highly significant when results of weight-gain per 100 gm. 


food were anal 
(a) Diet: 

lime-treated) 85 per cent. 
(6) Aureomycin: 10 mgm. per 100 gm. ot. 
(c) Nicotinic acid: 3 mgm. per 100 gm 


. die 
(d) B vitamins (all per 100 gm. of diet) : ules 200 mgm., inosito] 100 mgm., para amino-benzoic acid 44 mgm., 
‘0 mgm., riboflavin 1-2 mgm., pyridoxine 1-0 mgm., calcium d-pantothenate 2 2-0 mgm., 


1 
3-0 mgm. 
(e) Tryptophan : 


100 mgm. per 100 gm. diet. 
growth-rate was the same as that of rats on a diet 
of untreated maize. 

It was suspected from a consideration of these 
experiments that the lime-treated maize contained 
less of some of the vitamins of the B-complex than 
untreated maize, probably of those known to be 
required for growth and alkali-labile, namely, ribo- 
flavin and thiamine. According to Cravioto et al.® 
vitamins are not destroyed during lime treatment ; 
but Zozaya and Alvarado’ have reported that ribo- 
flavin was absent from tortillas and Squibb e¢ al. 
have reported losses of 32-42 per cent of total 
nicotinic acid during lime treatment. 

Analysis of raw and lime-treated maize for total 
nicotinic acid, riboflavin and thiamine revealed 
(Table 2) considerable losses of all three vitamins 
during lime treatment and, since it was known from 
previous experiments that additions of nicotinic acid 
did not affect the depressed rate of growth, the 
possibility that it was due to insufficiency of ribo- 
flavin or thiamine was investigated. 











Table 2. VrTaMIN CONTENT OF RAW AND LIME-TREATED MAIZE 
Content in sgm/gm. 
(water content 9-10 
Vitamin Method of analysis per cent) 
Lime- 

Raw treated 
Nicotinic Microbiological : 18-0 12-0 
acid Lactobacillus arabinosus 18-6 10°5 
Riboflavin] Microbiological : 1-4 0-6 
La illus casei e 1-6 0'8 
Thiamine Chemical: thiochrome 5:3 1-0 
5-0 ye 














The results in Table 3 show that addition of either 
riboflavin or thiamine to lime-treated maize produced 
an increased growth-rate as compared with that of 
the control animals. 

The effect of riboflavin was much greater than that 
of thiamine, and the weight gain on the former of 
about 2-2 gm. per rat daily is close to that of 2-1 gm. 
per day for rats of similar weights on the diet with 
the vitamin B-complex supplement. It appears, then, 





ysed. 
casein (alcohol extracted) 3 per cent, salt mixture (de Loueiro) 4 per cent, sucrose 5 per cent, lard 3 per cent, maize (raw or 
The method of lime-treatment of maize was that of Cravioto (ref. 9). 


thiamine hydrochloride 
biotin 0-2 mgm., folic acid 0-6 mgm., nicotinic acid 


from these results that the main cause of the retarded 
growth of animals on lime-treated maize is an 
inadequate amount of riboflavin consequent on 
destruction during lime treatment of the grain; the 
thiamine intake is probably marginal and the growth 
increase obtained with aureomycin may be due to a 
vitamin-sparing action effected in some way by the 
microflora of the gut of the rat. 

The low incidence of pellagra reported from Mexico 
and the possibility of this being due to the alleged 
beneficial effects of lime-treated maize has led to 
some trials in Southern Rhodesia" with a view to 
the introduction of the process into a region in which 
the prevention of pellagra is a problem. 

The substitution of lime-treated for whole maize 
meal would have the merit of increasing the amount 
of calcium in the diet, of raising the proportion of the 
total nicotinic acid in the grain in ‘available’ (that is, 
unbound) form, though from Table 2, about a third 
of the total may be lost and, since the ‘bran’ of 
the grain is removed in lime treatment, digestion 
and absorption of the treated product might be 
improved. 

The disadvantages would include substantial 
reduction in the amounts of riboflavin and thiamine. 


Table 3. AVERAGE WEIGHT-GAINS OF ANIMALS FED ON LIME-TREATED 
MAIZE AND SUPPLEMENT OF RIBOFLAVIN OR THIAMINE 











Average Average 
No. Initial weight weight 
Diet of | average|S.E.*| after |S.E.*| gain 
rats | weight 10 days (gm.) 
(gm.) dosing 
(gm.) 
Lime-treated 
maize 4 62°5 6-1 69-0 7°3 6-5 
Lime-treated 
maize + 
riboflavin 4 56-0 3°3 78-0 3°8 22-0 
Lime-treated 
maize + 
thiamine 4 61-7 3:8 75:0 4°8 13-3 





























* Standard error of the mean. 


All animals had previously been on a lime-treated unsupple- 
mented diet for 4 weeks. The supplements were 150 wgm. daily of 
riboflavin or thiamine for a period of 10 days. 
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The amount of riboflavin in the traditional diets of 
the tribes of Central Africa having maize as their 
staple food may be low. Platt and Webb" estimate 
a content of 1-13 mgm. riboflavin for a 3,060 Cal. 
diet (not containing grain ‘beer’); the allowance of 
riboflavin recommended by the British Medical 
Association Committee™® is 1-8 mgm. for a male 
adult on a 3,000 Cal. diet. In the dietaries of 
sophisticated African communities whole maize meal 
(machine-milled grain) frequently replaces the 
domestically prepared maize flour, and in such 
dietaries the amount of vegetables and fruit, which 
are important sources of riboflavin, is often much 
less than in the traditional dietary. 

It is important in this connexion to note that one 
of us (B. 8. P.) has worked throughout the year in 
the Central African territory of Nyasaland, where the 
people obtain sometimes as much as three-quarters of 
their energy from maize, and yet, in the rural areas, 
pellagra was never seen. The maize flour used was 
prepared by the women by a process widely used 
throughout Africa which includes soaking and 
fermentation. The use of such flour may have con- 
tributed to the absence of pellagra; the extensive 
consumption of grain ‘beer’!* may also be a factor??s!*, 
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We are grateful to the Lederle Laboratories Div sion 
of Cyanamid Products, Ltd., for their gift of a sample 
of aureomycin and to Dr. V. Mikulicic, a@ World 
Health Organization Fellow, for his assistance in ag 
later stages of the above work. [Nov. 2 

* Joint Pew Expert Committee on ee. Fourth Report 
Wid. Hith. Org. Tech. Rep. Ser., No. 97, 36 (19. 55). 

* Krehl, W. A., Henderson, L. M., Huega, J. de Ja, and Elvehjem, 

C. re J. Biol. Chem., 166, 631 (1946). 
* Laguna, J., and Carpenter, K. J., J. Nutr., 45, 21 (1951). 
* Cagginte, R. O., Massieu, G. H., Cravioto, O. Y., and Ficuero, 
. de M., J. Nutr., 48, 453 (1952). 
eddian R. L., Braham, J. E., Arroyave, G., and Scrimshaw, N. §. 
Fed. Proc., 14, 1460 (1955). 

* Braude, R., Kon, 8. K., Mitchell, K. G., and Kodieek, E., 
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'@ Zozaya, J.,and Alvarado, F., Revista de Instituto Salubidad Enferm. 
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" Baker Jones, E., Report of the Second Inter-African (CCTA) Con. 
ference on Nutrition, Gambia, 1952, p. 271 (H.M.S.O., London, 
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MEANING OF DEUTERIUM ABUNDANCE IN METEORITES 
By Da. GIOVANNI BOATO 


Istituto Fisico deli’Universita, Genova 


HE article by G. Edwards on the ‘Isotopic 

Composition of Meteoritic Hydrogen’! contains 
some very questionable statements about the mean- 
ing of the deuterium content of meteorites and an 
incorrect interpretation of the results and conclusions 
reached by me on the same subject’. 

The significance of the determination of the D/H 
ratio in planetary objects in connexion with the 
problem of the origin and the formation of the solar 
system was pointed out a few years ago by Urey® 
and by Kuiper‘ and was discussed in detail more 
recently by me, Some further comments can be 
added here. 

The isotopic evidence may be used in the following 
way. First, it is necessary to determine whether 
there is a definite difference between the deuterium 
content of the Earth and that of meteorites, these last 
being regarded as our only specimens of the material 
present in the planetary space outside the Earth. A 
definite difference, namely, a difference of more than 
one average fractionation stage, would suggest that 
an enrichment process other than ordinary chemical 
fractionation had operated on the hydrogen isotopes 
at some time between the initial accumulation of the 
planetary bodies and the present time. The lack of 
such a definite difference in the carbonaceous 
chondrites, together with the other experimental 
evidence, suggested to me that the primeval cosmic 
abundance of deuterium could not be different from 
the terrestrial abundance within a factor of the order 
of a chemical fractionation stage. Such a conclusion 
is supported also by the data of Edwards on the iron 
meteorites. 

The second step to be taken is a more detailed 
study of deuterium abundance in different types 
of meteorites and different hydrogen compounds, in 
order to understand which fractionation processes 


are responsible for the observed variations. This 
kind of work requires a large number of analyses, 
carried out in a systematic manner, since the experi- 
mental method is delicate and additional evidence is 
generally lacking. Thus I feel that the limited 
amount of knowledge on the origin of the meteorites 
and the small number of deuterium analyses make 
meaningless at the present time such questions as 
whether the D/H ratio in the iron meteorites is more 
‘reliable’ than the D/H ratio in carbonaceous chon- 
drites, as Dr. Edwards tries to prove in his article. 
The detailed reasons for this will be given at the end 
of this article. 

In attempting to demonstrate that his results are 
more conclusive than mine, Dr. Edwards makes two 
main criticisms of my work: (1) that I ‘attached 
special significance” to some specific results; (2) 
that my analytical data may be wrong, since Wiik‘ 
found systematically higher water contents in his 
chemical analyses of the carbonaceous chondrites. 

So far as the first point is concerned, my inter- 
pretation of the significance of the four results 
showing deuterium content outside the range of 
terrestrial variations was clearly stated. It was only 
one additional proof that we were dealing with true 
meteoritic water, but it was never stated that 
“special significance [was attached] to the three results 
in which he found deuterium to be more than 25 per 
cent higher than in Lake Michigan water’ (quote 
from Edwards’s paper). I would like to emphasize 
that I never said that the concentration of deuterium 
in the planetary space was 25 per cent higher than 
that on the Earth. 

The second point, that is, the difference between 
Wiik’s results and mine on the total water content, 
needs a little more attention. The reason for the 
divergence—which Dr. Edwards perhaps did not 
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think of—is clear: Wiik used the Penfield method, 
which is carried out at atmospheric pressure, whereas 
in my combustion apparatus the powdered meteorite 
was previously placed in a vacuum—a procedure that 
was considered correct, since the meteorites are 
coming from the perfectly evacuated interplanetary 
space. Thus, an outgassing of the powder took 
place, with the result that all the water loosely 
adsorbed (and undoubtedly atmospheric) was given 
off very rapidly. Consequently, this water is not 
given in my paper (Tables 2 and 3)*, whereas I took 
into consideration the water extractable in a vacuum 
at higher temperatures. On the contrary, the Pen- 
field method, used by Wiik, gives the total water 
content, which is comprehensive of all adsorbed 
atmospheric water. It is not surprising that this 
total water can amount to 20 per cent of the 
meteorite in weight, since carbonaceous chondrites 
are very porous stones ; in one experiment, I found 
a 10 per cent increase of weight in a sample of Cold 
Bokkevelt left for a while in an atmosphere saturated 
with water vapour at room temperature. 

Incidentally, it should be noted that the method 
I used for the determination of water was thoroughly 
checked for quantitative recovery by repeated runs 
with small ‘Pyrex’ tubes containing known amounts 
of water of known isotopic composition, since a total 
yield was the necessary condition for obtaining no 
isotopic fractionation during the processing. 

One possible objection to my method could be 
raised, namely, that I used a temperature too low 
for a complete extraction, since some hydrated 
silicates are known which give off their last amounts 
of water at very high temperatures. I had a maximum 
temperature of 800°-900° C. and did not check if 
some water was extractable at higher temperatures ; 
however, Penfield’s method does not use higher tem- 
peratures either. On the other hand, that the in- 
complete extraction cannot be the reason for my four 
higher D/H ratios was proved by the fractional 
extraction of water in a vacuum at different tem- 
peratures®. In this respect, my results seem to be 
in complete disagreement with the finding of Godfrey‘, 
cited by Edwards, since I constantly found that the 
stone, and not the extracted water, becomes enriched 
in deuterium with rising temperature. 

The question as to the meaning of the results 
remains to be discussed. As is generally known, 
irons and stones (to which group the carbonaceous 
chondrites belong) are two completely different types 
of meteorites ; their origin and mutual relationships 
are still somewhat obscure. A detailed discussion of 
the meteorite problem, based on the best available 
experimental evidence, was given by Urey and 
Craig?, who found that the ordinary chondrites fall 
into two distinct groups with respect to the total 
iron content. These two groups very likely represent 
the two parent bodies of the meteorites, that is, two 
asteroids which came into collision and broke apart. 
The same authors attempted to give an explanation 
of the formation of the meteoritic material prior to 
the final collision, in the light of present views on 
the origin of the planetary system and dissipation of 
volatiles from the protoplanets*»*. The process was 
certainly extremely complicated, involving high 
temperatures, chemical reactions and repeated break- 
ing and mixing up of material. At the time that 
paper was published, no good analyses of the car- 
bonaceous chondrites were available, and no clear 
relationship. was apparent between these stones and 
the ordinary chondrites ; therefore, no definite con- 
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clusion could be reached by Urey and Craig about 
these objects. Since then, Wiik* has carried out 
complete analyses of many carbonaceous chondrites, 
and it turned out that they belong very definitely to 
Urey and Craig’s ‘high’ group of chondrites, that 
is, that they have exactly the same chemical com- 
position of these stones, as far as the non-volatile 
constituents are concerned. On the other hand, there 
are large variations in the volatile elements, namely, 
oxygen, sulphur, hydrogen (mainly as water) and 
carbon. It appears, then, that the carbonaceous 
and the ‘high’ group ordinary chondrites are closely 
correlated and that they derive from each other 
through the simple dissipation and/or condensation of 
volatiles. 

Unfortunately, no definite evidence has been found 
as to whether the carbonaceous chondrites represent 
a sample of the primordial cosmic material, as Urey 
had postulated some years ago*»!°. On the contrary, 
their relationship to the ‘high’ group of chrondrites 
is @ point against this hypothesis, if one accepts the 
theory of Urey and Craig that the ‘low’ group repre- 
sents more nearly the primordial material. 

In any event, while the carbonaceous chondrites 
were never heated at very high temperatures, since 
they have partially preserved their volatiles, the iron 
meteorites were probably formed by a high-tem- 


’ perature reaction of silicates or oxides with hydrogen 


gas. In these circumstances, no clear way can be 
seen for a comparison of the hydrogen isotopic com- 
position of irons and carbonaceous chondrites. In 
the first meteorites the hydrogen is contained as 
dissolved hydrogen gas in the metal and/or as some 
hydrogenated compound in the minute discon- 
tinuities between the nickel-iron crystals (this point 
is not clear in Edwards’s paper) ; in the carbonaceous 
chondrites the hydrogen is mainly in the form of 
combined water and possibly a few per cent of it is 
present as organic material. It is seen that the 
fractionation processes which eventually produced 
the observed difference in isotopic composition 
were certainly of a complicated nature, and any 
assumption at the present time would be pure 
imagination. 

Thus, it is not possible to deduce, from the present 
data, the exact isotopic composition of the primordial 
hydrogen. For this reason, the final conclusions 
reached by Edwards are devoid of meaning. On the 
other hand, if one assumes, with Edwards, that the 
primeval abundance of deuterium was indeed that of 
the iron meteorites, one cannot see how the same 
abundance can be assumed for the primitive Earth, 
since mainly water and not hydrogen gas was retained 
by the gravitational field and it would seem almost 
certain that these two compounds did not have the 
same isotopic composition. In fact, kinetic frac- 
tionation processes were certainly operative and, if 
an equilibrium condition was established, then very 
likely sufficiently low temperatures were present to 
produce a remarkable fractionation. 


1 Edwards, G., Nature, 176, 109 (1955). 

? Boato, G., (a) Phys. Rev., 93, 640 (1953); (b) Geoch. et Cosmoch. 
Acta, 6, 209 (1954). 

* Urey, H. C., Williams Bay Conference on Atomic Abundances (1952). 

‘ Kuiper, G. P., “The Atmospheres of the Earth and Planets”’, p. 318 
(Univ. of Chicago Press, Chicago, 1952). 

* Godfrey, J. (private communication to G. Edwards). 


* Wiik, H. B., Geoch. et Cosmoch. Acta (in the press). I am grateful to 
Dr. Wiik for permission to use his data before publication. 


? Urey, H. C., and Craig, H., Geoch. et Cosmoch. Acta, 4, 36 (1953). 
® Urey, H. C., ‘‘The Planets” (Yale University Press, 1952). 

* Kuiper, G. P., Proc. Nat. Acad. Sci., 37, 383 (1951). 

° Urey, H. C., Astrophys. J., Supp. No. 6, 1, 147 (1954). 
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for opinions expressed by their corr 
No notice is taken of anonymous communications. 


Hormones and the Cytoskeleton 


THE object of this communication is to present 
the hypothesis that hormones modify the ‘cyto- 
skeleton’ of the cell. Though I have held this view 
for some time, and have discussed it with others, 
I have not advanced it formally, because until now 
it did not appear to be useful. There are, it is true, 
subcellular actions which have been described ior 
hormones ; notably one may mention the interesting 
effects of thyroxine upon the oxidative phosphoryla- 
tion of mitochondria which formed the basis of a 
recent lecture to the Third International Congress of 
Biochemistry by C. Martius. There are also con- 
clusive observations upon the action of insulin in 
altering permeability to sugars's?; and also, on the 
contrary, the widespread idea that insulin controls 
the formation of glucose 6-phosphate. Yet in spite 
of interest in these facts, there is a general feeling 
that hormones act upon the cell as a whole, and 
that their action is somewhat diverse rather than 
being upon one enzymic or other step (cf. A. Beloff- 
Chain et al.*, and see particularly the discussion of 
this by O. Hechter‘). It is from this aspect that I 
think the ‘cytoskeletal’ view may prove to be a 
useful working hypothesis. 

Many years back I became impressed by the idea 
that to view the cell as a bag of enzymes, however 
specific these might be in their action, could not 
account for the integrated behaviour of cells, any 
more than disorientated carbon atoms could account 
for the reactions of the benzene ring; and I felt 
forced to postulate the presence of a fluid anatomy in 
the geography of the cell, being some tenuous net- 
work by the action of which the cell’s enzymic act- 
ivities were co-ordinated. (The term ‘cytoskeleton’ 
was given to this by J. Needham; it is a good 
description provided that it does not convey the 
idea of the rigidity of a bone.) Other biologists 
have felt the difficulties in accounting for the whole 
actions of cells, too, and a critical discussion of pros 
and cons may be found in the book “Cytology and 
Cell Physiology’’® ; see also ref. 6. 

The ‘cytoskeletal’ hypothesis has met with some 
hostility, both from those who consider wrongly 
that it excludes the essential studies on isolated 
enzymes, and also from those who feared it might be 
@ return to the long-discarded ideas of the giant 
molecule. Belief in the presence of intracellular 
structures has been made easier by recent electron 
microscopy of mitochondria (by Palade’ especially 
and by other work) ; by the now known existence of 
nucleic acids in the cytoplasm, and by the recent 
report of the existence of cytoplasmic membranes 
seen by Palade. (I am indebted to Dr. E. F. Gale 
for telling me of these observations, reported to 
the Ford Enzyme Symposium on November 2, 
1955.) 

Whether the cytoskeleton consists of continuous 
thin membranes, or whether it is arranged like the 
bentonite gel by rapid re-formation of oriented 
particles, or by more classical chemical links or by 
hydrogen bonds—whichever way it takes place is 
immaterial from my present point of view. It has 
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always been to me an obvious consequence of the 
‘cytoskeletal’ idea that it was the cytoskeleton rather 
than individual enzymes which was the co-ordina‘ ing 
factor, as it were the master structure of the cll; 
this was pointed out by me some twenty-five y ars 
ago and is an essential emphasis in my point of view, 
Hence an agent which could change the cytoskeleton 
might be expected to modify several enzymic react ions 
simultaneously by giving a new direction to ‘his 
fluid anatomy. 

Hormones are active in small amounts, and i: is 
definitely conceivable that very small amounts of 
peptide or steroid structures could enter the surface 
of cells and accomplish such an orientation. ‘his 
is the reason why it is here advanced that a hormone 
re-orientates the cytoskeleton. From the point of 
view of this working hypothesis, the search for some 
one enzymic reaction which a hormone modifies is 
doomed to failure, and further efforts should be 
directed to clarifying the patterns of diverse reactions 
which may be modified by the actions of hormones 
upon whole cells. 


RupowpH A. PETERS 


Agricultural Research Council 
Institute of Animal Physiology 
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Dec. 9. 
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An Antigen determining Virulence in 
Pasteurella pestis 


DEsPITE assiduous search by many workers, the 
factor conferring the property of high virulence on 
strains of P. pestis has remained undetected. Virulent 
and protective avirulent strains have been studied 
comparatively by the methods of immunology, 
immunochemistry and biochemistry without yielding 
convincing evidence of a difference in their properties 
sufficient to account for their difference in virulence. 
This communication reports results showing that an 
important antigenic difference between virulent and 
protective avirulent strains does in fact exist. 

It has been demonstrated that virulent and avirulent 
strains can be differentiated on the basis of ability 
of the former and inability of the latter to develop 
resistance to phagocytosis by mouse polymorpho- 
nuclear Jeucocytes under well-defined conditions in 
vitro’. Virulent organisms harvested from growths 
on nutrient agar incubated at 28° are highly sensitive 
to phagocytosis ; I term these V/S. When they are 
incubated, with gentle rotation, for 3 hr. at 37° in 
tubes of tryptic-digest meat broth at pH 7-0, they 
become resistant to phagocytosis; virulent organ- 
isms so treated I term V/R. Avirulent cells similarly 
grown at 28° are also highly sensitive to phagocytosis 
(AV/S) and retain this sensitivity on similar incuba- 
tion in broth at 37° (AV/‘R’). 
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Fig. 1 


Reservoirs A contain rabbit anti-live V/R (strain MP6) serum 

heavily absorbed (100 mgm./ml. serum) with acetone-dried 

AV/‘R’ (strain 7S). Reservoirs U contain the same serum, 
unabsorbed. 

Reservoirs 1-4 contain virulent organisms in the V/R condition 
(1 strain MP6, 2 Yokohama, 3 Shasta, 4 F'9581). 
Reservoirs 8-11 contain avirulent organisms in the AV/‘R’ 
condition (8 strain 7S, 9 A1122, 10 Soemedang, 11 53H1). 
Reservoir 7'S/AD contains material as used for absorption 


Antisera prepared in rabbits against live V/R have 
the ability to render V/R organisms sensitive to 
phagocytosis when added to a test system in vitro. 
Antisera similarly prepared against AV /‘R’ are poorly 
able to render V/R sensitive under the same con- 
ditions. Antisera against both types of organisms 
contain many antibodies in common, and in similar 
quantities, and do not differ materially in their con- 
tent of the important antibody to fraction 1, which, 
from the studies of Meyer’s school*, plays a major 
part in protection against virulent infection. Although 
Englesberg et al.? consider virulence in strains of 
P. pestis to be intimately connected with the possession 
of a critical amount of fraction 1 antigen and aviru- 
lence to reflect the possession of lesser amounts, I do 
not think that the resistance of virulent organisms 
achieved under the above conditions (and hence 
high virulence) is primarily due to their content of 
fraction 1. 

The evidence for this statement is as follows: 
The fraction 1 contents of V/R and AV/‘R’ as de- 
termined by the Ouchterlony‘ technique are similar 
and very low. V/R is not visibly capsulated. V/R is 
poorly agglutinated by high-titre rabbit antisera 
prepared against highly purified fraction 1 (kindly 
supplied by Dr. K. F. Meyer). This serum does not 
render V/R sensitive to phagocytosis. Excessive 
absorption of V/R antisera with fraction 1 leaves 
their ability to render V/R sensitive to phagocytosis 
virtually unaltered. An antigen other than fraction 1, 
therefore, is responsible for the resistance to phago- 
cytosis shown by V/R, and hence, for reasons given 
earlier, is @ determinant of high virulence. As a 
corollary, all fully virulent strains would be expected 
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to possess this antigen, while avirulent strains may 
or may not possess it. An avirulent strain possessing 
this antigen must then owe its avirulent state to the 
absence of a second determinant of virulence (for 
example, independence of purine)*. 

Visual evidence for the existence of an antigen 
differentiating strains capable of resisting phago- 
cytosis, in the absence of visible capsulation, from 
strains incapable of so doing, is readily obtained by 
the agar diffusion technique. Fig. 1 gives clear 
evidence that the fully virulent strains MP6, Yoko- 
hama, Shasta and /'9581 contain a diffusible antigen 
which is not present in detectable amount in the 
avirulent strains Tjiwidej S, 41122, Soemedang and 
53H1. This antigen has been similarly shown to 
occur in the virulent strain £37, the potentially 
virulent strains M1 and M7 (Jackson, S., personal 
communication), and to be undetectable in the 
avirulent strains Java and 14. It is also to be found 
in the classical strain EV 76, which has frequently 
been regarded as an avirulent strain possessing a 
small ‘residual’ degree of virulence. It is difficult to 
detect in virulent strains in the V/S condition. 

Antisera containing antibody specific for this anti- 
gen are capable of rendering V/R sensitive to phago- 
eytosis. Such antisera retain this capability following 
heavy absorption with acetone-dried AV/‘R’ but are 
deprived of it following equal absorption with 
acetone-dried V/R. The antibody response of the 
mouse towards this antigen appears to be considerably 
less rapid and intense than that of the rabbit. Experi- 
ments to date clearly indicate that specific antigen 
materially contributes to the passive protective value 
for mice of antisera produced in rabbits against living 
V/R organisms. 

I suggest that, on the evidence presented here, 
the antigen conferring the important biological 
property of resistance to phagocytosis and possessed 
in quantity by all fully virulent strains examined, and 
undetectable in the majority of avirulent representa- 
tives, is a major determinant of virulence in P. pestis 
and represents the long-sought V7-antigen of this 
organism. 


T. W. Burrows 


Microbiological Research Department, 
Ministry of Supply, 
Porton, Wilts. 
Dec. 10. 


1 Burrows, T. W., Fifth Symposium of the Society for General Micro- 
biology (Camb. Univ. Press, 1955). 

* Englesberg, E., Chen, T. H., Levy, S. B. 
K. F., Science, 119, 413 (1954). 


, Foster, L. E., and Meyer, 


* Baker, E. E., Sommer, H., Foster, L. E., Meyer, E., and Meyer, 
| ie Proce. Soc. Exp. Biol. N.Y., 64, "193 (1947). 

* Ouchterlony, O., Acta Path. Microbiol. Scand,, 32, 231 (1953). 

5 Burrows, T. W., and Bacon, G. A., Brit. J. Exp. 'Path., 35, 134 (1954). 


Effects of Anaphylactic Shock and Compound 
48/80 on the Mast Cells of the Guinea Pig 
Lung 


SEVERAL experiments show a correlation between 
the number of mast cells in a tissue and its content 
of histamine’, and it is possible to obtain histamine 
from isolated mast granules*. Furthermore, altera- 
tions of mast cells have been described under con- 
ditions in which liberation of histamine occurs in the 
dog, rat and mouse*. We have found that similar 
changes can be produced in guinea pig lung mast 
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Fig. 1. Frozen sections from guinea pig lung after lead subacetate-ethanol-acetic acid 


fixation, stained with toluidine blue (pH about 4). 


(A) and (B). Lung from sensitized animal injected with histamine (group II); numerous 
(C) and 
anaphylactic shock (group I); note reduction in the number of mast cells 


mast cells in the walls of alveoli and around bronchioles. 


cells by means of anaphylactic shock, but not by 
the action of compound 48/80. Male guinea pigs 
weighing 300-450 gm. were used throughout. Groups 
of five animals each were studied. Group I: animals 
sensitized by injecting 100 mgm. of commercial egg 
albumin intraperitoneally and 100 mgm. sub- 
cutaneously ; anaphylactic shock was induced three 
weeks later by intracardiac injection of 100 mgm. 
of the antigen in 1 ml. of 0-85 per cent sodium chloride. 
Group IT: sensitized animals killed after shock was 
induced by intracardiac injection of 200y of hist- 
amine. This group was chosen in order to obtain 
lungs in similar conditions (emphysematous) to those 
of group I. Group III: animals injected through 
the intracardiac route with 0-5 mgm. of compound 
48/80. The animals from these three groups were 
killed by bleeding from the jugular vein when 
breathing had practically stopped. Group IV: 
animals killed by a blow on the head and bled from 
the jugular vein. 

The lungs were fixed by injecting a 4 per cent 
solution of lead subacetate in 50 per cent ethanol 
plus 0-5 per cent acetic acid through the trachea. 
Fixation was allowed to proceed overnight, and 
frozen sections 50y thick were stained by toluidine 
blue in acidified solution (pH about 4). The number of 
mast cells was determined in one hundred randomly 
chosen 0-1364 mm.? areas with the aid of a square- 
ruled ocular micrometer, the magnification being 
250 x. From the analysis of the counts, the standard 
error was estimated to be about 7 per cent. Results 
were studied by variance analysis and the significance 
of the difference between pairs of means evaluated 
through the ¢ test‘. 

In all sensitized animals, the injection of the 
antigen induced an anaphylactic reaction with death 
from asphyxia in 3-10 min. Guinea pig lung is rich 
in mast cells which are present in the walls of the 
alveoli, around the bronchioles, and concentrated in 
the pleura. Anaphylactic shock brought out a 
significant reduction in the number of mast cells 
(Fig. 1, A and C, and Table 1), and degranulation 
and decrease of the metachromasia of the remaining 
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granules in most of the cells (Fig, 
1, B and D). Some mast cells 
retained their usual morphology, 
The diminution in the number , 
recognizable mast cells seemed to 
be due chiefly to loss of the graiules 
from the cells located in the walls 
of the alveoli. In one additional 
group of five sensitized guinea 
pigs protected with anti-hista:nine 
(chlorprophenpyridamine malvate, 
5 mgm. for each animal | hr. 
fore the injection of the antigen) 
killed 2 hr. after the injection of 
the antigen, the mast cells pres. 
ented the same alterations. ‘lhus, 
antihistamine is ineffective in pro- 
tecting mast cells from damage 
resulting from the specific antigen, 
seeming rather to act by blocking 
tissue receptors against free hist- 
amine than by preventing the 
release of histamine. 

The injection of compound 43/80) 
induced a clinical picture similar 
to that presented by the 
sitized animals injected with the 
antigen. However, no morpho- 
logical and numerical changes could be found in 
the mast cells of these animals (Table 1). No 
significant differences in either number and morph- 
ology of the mast cells were found when groups II 
and IV of control animals were compared. ‘The 
alterations of guinea pig mast cells in anaphylactic 
shock were very similar to those observed by Wilander 
and Jaques and Waters® in the dog in peptone and 
anaphylactic shocks. 

The fact that anaphylactic shock produces altera- 
tions of the lung mast cells is suggestive of the mast 
cell origin of the histamine liberated during anaphyl- 
actic shock in the guinea pig. Histamine assays have 
shown that the histamine content of the guinea pig 
lung is correlated with its mast cell population and 
that in anaphylactic shock there is a correlated drop 
in both. It seems that guinea pig mast cells are 
much more resistant to the action of compound 48/80 
than those of the rat. Thus, repeated intraperitoneal 
injections of compound 48/80, which practically 
cause the disappearance of mast cells from rat tissues’, 
are ineffective in the guinea pig (unpublished results). 
It is interesting to note that in the guinea pig the 
release of histamine is not the major toxic action of 
compound 48/80 *, and that the histamine-releasing 
activity of compound 48/80 is very small when its 
action is studied on the perfused guinea pig lung’. 
A comparative study of the behaviour of the mast 
cells and the histamine content of guinea pig organs 
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(D). Lung after 


MAST CELL COUNTS IN GUINEA PIG LUNG IN DIFFEREN! 
CONDITIONS 


Table 1. 


Mean Stand. 


| Group Treatment error Range 





I Anaphylactic shock 62-98 
II Sensitized, injected with 
| 200y histamine 
| III Injected with 500y of 
48/80 252-1 + 43-8 | 116-389 


| IV. | Normal animals 255-0 | + 32-0 | 160-334 
| | J 


| 
| 
| 
| 
| 


170'1 | 421-0 | 135-249 








* Number of mast cells in 13-64 mm.’ of frozen lung sections. 

F found, 8-4(P < 0-01). ¢ tests between groups I-II, I-III, I-IV, 
P < 0-01; between groups II-III, II-IV, I1I-IV, P > 0-05. Groups 
of five animals each, 
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under the action of several histamine-releasing sub- 
stances is in progress and will be published later. 


Ivan Mota 
ITAMAR VUGMAN* 


Laboratory for Cell Physiology and 
Department of Histology, 
Faculty of Medicine, 
University of Sio Paulo. 
Sept. 27. 


* Fellow from the C.A.P.E. 8. 


'Riley, J. F., and West, G. B., J. Physiol., 117, 72P (1952); 1 
528 (1953). Riley, J. F., Science, 118, 3064 (1953). 

Mota, I., Beraldo, W. T., Ferri, A.!G., and Junqueira, L. 
Nature, 174, 698 (1954). West, G.B., "J. Pharm. Pharmacol., °. MS 
1955) 

‘Wilander, O., Scand. Arch. f. Physiol., Supp. 15 (1939). Jaques, 
L. C., and Waters, E. T., J. Physiol., 99, 454 (1941). Mota, I., 
and Yoneda, S., paper presented to Soc. Brasileira Anat. (1952). 


Riley, J. F., [rs s. Ray Med., Dundee Meeting (1952). 
Riley, J. F., J. , 65, 471. en Mota, I., thesis, 
Univ. of Sho Pauke oe “Mota, I., Beraldo, W. T., and Jun- 
queira, L. C. U., Proce. Soe. Exp. Biol. Med.. 88, 455 (1953). 
‘Snedecor, G. W., “‘Statistical Methods’ (Ames, Iowa State College 
Press, 1946). 
‘Mota, I., Beraldo, W. T., Ferri, A. G., and Junqueira, L. C. U., 


Histamine Symposium, Ciba Foundation (London, April 1955) 
(in the press). 
‘Feinberg, S. M., and Sternberger, L. A., J. Allergy, 26, 170 (1955). 
'Feldberg, W., and Mongar, J. L., Brit. J. Pharmacol. Chemother., 
9, 197 (1954). 


Labelled Pronuclei in Mouse Eggs 
fertilized by Labelled Sperm 


APPROXIMATELY 38 days after injecting adenine-8- 
“uC into mature male mice, ejaculated sperm showed 
an autoradiograph in smear preparations’. Pronuclei 
in eggs fertilized by labelled sperm have been 
examined for autoradiographs. 

Fallopian tubes from a superovulated female, 
killed approximately 12 hr. after mating to one of 
these males, were fixed in Bouin. They were sectioned 
at 10u, bleached in lithium carbonate, and coated 
with Kodak stripping film. The sections were stained 
with celestine blue and studied under a _phase- 
contrast microscope. 

Of twelve eggs examined, eleven had two pronuclei, 
and one had three pronuclei. In each bipronucleate 
egg one pronucleus showed an autoradiograph, and 
was assumed to be male. The unlabelled pronucleus 
was nearer the second polar body in six out of seven 
eggs in which the distance could be estimated ; this 
agrees with the morphological evidence of the 
proximity of the female pronucleus to the second 
polar body. A possible autoradiograph on the vitellus 
of some eggs was perhaps related with the path of 
entry of the sperm. Spermatozoa in the perivitelline 
space, in the lumen of the tubes, and in the cumulus 
showed distinct autoradiographs. 

In the tripronucleate egg, two pronuclei showed 
autoradiographs. The egg was presumably dispermic. 
The labelled pronuclei were larger than the third, and 
the second polar body had been extruded; this 
evidence supports the postulate of dispermy’. 

Calculation from data of total incorporation of the 
tracer in sperm! shows that for a pronucleus with 
diameter 20u, sectioned at 10y, and assuming all 
the tracer from the sperm to be present in the pro- 
nucleus and evenly distributed, the maximum density 
of the autoradiograph could be approximately 
0-2 x 10? grains/em.?. This value is at the limit for 
tecognition®. But usually the tracer is concentrated 










NATURE 


429 








in certain parts of the pronucleus, and this gives a 
more contrasted autoradiograph which can be clearly 
recognized. 

We wish to acknowledge the receipt of grants from 
the University of Edinburgh and the Agricultural 
Research Council (R. G. E.), and from the British 
Council and the British Empire Cancer Campaign 
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Conversion of Phenylalanine into Tyrosine 
in the Silkworm Larva (Bombyx mori) 


In silkworms, it has been found that tyrosine 
is used not only for biosynthesis of the silk proteins’, 
but also to form melanin pigments, but little is known 
of its origin. The present work was carried out, 
using phenylalanine labelled with carbon-14, to 
examine whether phenylalanine is a precursor of 
tyrosine. 

Radioactive L-phenylalanine, 


2—"C.  SCH,“CH NH,COOH 


Mccoad 


(0-84 me. per m.mol.), was obtained from the Radio- 
chemical Centre. 0-5 ue. of radioactive phenyl- 
alanine (99 ugm. as amino-acid) per worm was in- 
jected into the body cavity of the silkworms, Si 
122 x Nichi 122g, at the fourth day of the fifth 
instar. Following the injection, these silkworms con- 
tinued to feed normally for 72 hr. and then they 
began spinning their cocoons. Specific activity of 
the cocoon fibres measured with an SC-16 windowless 
gas-flow counter (Tracerlab Inc.) was 4-154 c./min./ 
100 mgm. (average). 4-86 gm. of the radioactive 
cocoon fibres was cut into small pieces and degummed 
by boiling with distilled water and M/50 sodium 
carbonate solution repeatedly, until the weight of 
fibroin became constant. The fibroin was washed 
with ethanol and ether, and dried; the yield was 
3-47 gm. 3-47 gm. of fibroin was hydrolysed with 
concentrated hydrochloric acid as usual. Tyrosine 
was isolated directly from the hydrolysate according 
to the procedure of Abderhalden?. From the filtrate 
from which tyrosine had been removed, glycine was 
removed as a salt of 5-nitro-naphthalene-1- sulphonic 
acid, and then alanine as azobenzene p-sulphonate, 
and these amino-acids were separated from their 
respective salts*. Tyrosine was recrystallized from 
hot water, and glycine and alanine from water by 
adding absolute ethanol repeatedly until their specific 
activities became constant. 

Radioactivities of the amino-acids isolated from 
fibroin are summarized in Table 1. Almost all the 
activity was located in tyrosine. 

Isolated tyrosine was analysed by paper chromato- 
graphy, using phenol containing 0-1 per cent am- 
monia as a solvent. The strip was sprayed with 
ninhydrin in the usual way, the position of tyrosine 
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RADIOACTIVITIES OF THE AMINO-ACIDS ISOLATED FROM 
FIBROIN 


Table 1. 





} Yield from 3°47 
Amino-acids isolated | gm. of fibroin 


(mgm.) 


41-147 ¢,/min,/mM | 194 


Specific activity 





Tyrosine 
Glycine ” 
Alanine 50 ”» 


101 
145 











marked and the strip scanned for radioactivity by 
an SC-16 windowless gas-flow counter (Fig. 1). As 
shown in Fig. 1, high radioactivity was recognized 
at the position of tyrosine. A radioautograph obtained 
by superposition of an X-ray film on the chromato- 
gram of isolated tyrosine at 1° for two weeks gave also 
an image at the position of tyrosine. These results 
seem to suggest that the tyrosine isolated is labelled 
with isotopic carbon. 
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Radioactivity of chromatogram of isolated tyrosine. 


Fig. 1. 
Phenol run from starting line 


In view of the high tyrosine content of the cocoon 
fibres, Holtzmann* compared quantitatively the 
tyrosine intake of the silkworms with that of the 
cocoon fibres produced, and suggested that the 
mulberry leaves contained so much tyrosine that 
there was no need to suppose that the silkworm 
synthesized tyrosine. Recently J. Kirimura (un- 
published work) carried out the same experiment, 
using the microbiological method instead of Folin 
and Marenzi’s method adopted by Holtzmann for 
the assay of tyrosine, and claimed that tyrosine 
was synthesized in vivo. The present work confirms 
that tyrosine is synthesized from phenylalanine in 
vivo, and then is utilized for biosynthesis of the silk 
proteins. 

Raper®, Mason* and others have suggested that 
melanin pigments are derived from tyrosine. Since 
the present work shows that tyrosine originates from 
phenylalanine in the silkworm, the mechanism of 
formation of melanin pigments in insects may be as 
follows : 
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Phenylalanine > tyrosine > dopa — dopaquinone 
leucodopachrome — dopachrome -> 5,6-dihydroxy. 
indole + indole-5,6-quinone -> melanin. 5 


T. Fuxupa 
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Tokyo. 
Oct. 24. 
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Effect of Cortisone on the Reticulo- 
Endothelial System 


PaTIENTS undergoing cortisone treatment are very 
liable to intercurrent infection’. Further, it has beep 
established by animal experimentation that cortisone 
enhances all the common bacterial infections?, jin. 
cluding those with spirochetes* and the tubercle 
bacillus‘. 

Preliminary investigations by Nicol and Snell 
showed that, in the guinea pig, cortisone depresses 
the activity of the reticulo-endothelial macrophages 
especially in the spleen, and suggested that this was 
the manner in which the defences of the body are 
lowered against infection and new growth. ‘These 
researches have now been extended, using different 
doses of cortisone and continuing the treatment for a 
longer period, and the results are recorded in the 
present communication. 

Seventy-nine male guinea pigs aged about one 
year were used for the investigation. The reticulo. 
endothelial macrophages were studied by giving all 
the animals one daily injection of trypan blue sub- 
cutaneously for the last six days prior to being killed 
by chloroform. The dosage of the dye was calculated 
on the basis of 0-8 ml. of a 1 per cent solution in 
distilled water per 100 gm. body-weight. Seven of 
the animals were given dye only and were used as 
controls. The remaining seventy-two animals were 
divided into twelve groups each of which received 
5, 10 or 25 mgm. of cortisone intramuscularly once 
daily for a period of 1, 2, 3 or 4 weeks in addition to 
the dye. Specimens were taken from the spleen, liver 
and lymph nodes and fixed in Heidenhain’s ‘Susa’ 
fluid. Sections were cut at 10u thick and stained 
with weak eosin, dilute carbol fuchsin or alum car- 
mine. The activity of the reticulo-endothelial system 
in the organs studied was assessed by the number of 
dye-bearing cells present and the intensity of the 
vital staining. 

In the animals which received cortisone treatment 
for one or two weeks, the intensity of the vital stain- 
ing was markedly reduced in the macrophages of the 
spleen, liver and lymph nodes compared with the 
appearances in the controls. At the same time the 
mortality was high and the lymph nodes became 
atrophied. This depressant effect showed itself earlier 
in the animals which received the larger doses of 
cortisone. Post-mortem examination of the animals 
which died suggested that death had occurred as the 
result of the reticulo-endothelial system becoming 
depressed and unable to detoxicate the trypan blue. 

In the animals which received cortisone for three 
or four weeks, the intensity of the vital staining was 
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practically similar to that of the controls, the mor- 

tality was low and the lymph nodes were hyper- 

trophied. 

The above results show that the reticulo-endothelial 
systom becomes markedly depressed during the first 
two weeks of cortisone treatment, then recovers to 
about the normal level during the third and fourth 
weeks. This suggests that patients should be specially 
protected from intercurrent infection during the early 
stages Of cortisone therapy. 

T. Nico 
R. S. SNELL 
Department of Anatomy, 
King’s College, 
London, W.C.2. 
Oct. 7. 

!Antopo!, W., Quittner, H., Gittler, R., Dordick, J., and Saphra, I., 
Bull. New York Acad. Med., 28, 540 (1952). 

‘Thomas, L., Ann. Rev. Med., 3, 1 (1952). Robinson, H. J., 
Proe., 10, 8382 (1951). Mogabgab, W. J., and Thomas, L., J. 
Clin. Med., 36, 968 (1950). 

‘Turner, T. B., and Hollander, D. H., Bull. Johns Hopkins Hosp., 
87, 505 (1950). 

‘Lurie, M. S., Zappasodi, P., Dannenberg, A. M., and Swartz, I. B., 
Science, 118, 234 (1951). 

‘Nicol, T., and Snell, R. S., Nature, 174, 554 (1954). 
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Factors influencing the Transport of Sea 
Water Cations across the Ectoderm of 
Fundulus heteroclitus 


In 1913 George G. Scott reviewed the then existing 
literature and added experiments of his own on the 
remarkable ability of adult Fundulus heteroclitus to 
withstand wide variations in the osmotic pressure of 
their environment’. The significance of his conclusions 
is retold in the easily observed hardiness of these 
teleosts. The survivors of such changes appear to 
function adequately to gross observations. Similarly 
the Fundulus embryos, although less than 2 mm. 
in diameter, and with tissues that are readily 
torn with sharp glass needles, will develop in extremes 
of distilled water and sea water with salts or sucrose 
added up to twice the normal osmotic pressure. 

Following closure of the blastopore, the Fundulus 
embryo is essentially two compartments. The first 
is the yolk, which is entirely surrounded by the 
second, the embryo proper. This latter is not really 
homogeneous, for it consists of the syncytial peri- 
blast, in direct contact with the yolk, and the develop- 
ing organs of the embryonic axis, as well as the ecto- 
derm, which is the only tissue in contact with the 
surrounding medium. When Oppenheimer stages 
22-26 are used?, there are no orificés present, 
such as gill slits, or cloaca, so it will be seen that a 
single membrane is presented to the external environ- 
ment, and that the yolk compartment is totally sur- 
rounded. The changes in the cationic content of 
these two compartments are therefore functions of 
the permeability of the ectodermal membrane. 

Studies of this permeability consisted of artificial 
media containing each of the cations sodium, mag- 
hesium, potassium, and calcium in the same con- 
centrations as in sea water, and combining them in 
twos and threes, and singly as well as all four together. 
The chlorides were used throughout. Each medium 
was studied with sucrose to balance the osmotic 
pressure to that of sea water as well as without the 
sucrose. Radiotracer sodium, calcium and potassium 
were used. Magnesium was studied by photometric 
microchemical analysis. Total cellular sodium and 
potassium: were estimated by flame photometry, 
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while total calcium was estimated by a photo- 
chemical technique using ethylenediaminetetra- 
acetate. The uptake and loss of ions under the 
influence of 0-05 M fluoride and 0-001 M iodoacetate 
were studied. 

The uptake curves were essentially linear with a 
decrease in the slope near equilibration. Fluoride 
changed only the slope, but not the linearity, except 
for sodium, which developed a biphasic curve. Loss 
of ions into media lacking them also followed a linear 
pattern. Fluoride again changed the slope but not 
the linearity. 

When the effects of presence and absence of ions 
were considered, several patterns appeared. When 
magnesium and potassium were combined, the result 
was always an increased gain in magnesium and 
inhibition of potassium. Calcium and sodium were 
mutually antagonistic, as were calcium and the two 
other ions. The change in osmotic pressure gained by 
removal of sucrose profoundly altered many ion 
balances. 

The position of the yolk requires that any ions 
entering or leaving it must pass across the dual mem- 
brane that surrounds it. The inner half of this is the 
syncytial periblast. Parpart, in a discussion of a 
paper by Sheppard and Stewart*, raises the pertinent 
question as to just where in the cell is the potassium 
(and for that matter, the other ions as well). In 
an epithelial layer, if the ions existed and moved in 
the plasma membrane complex of the individual 
cells, then they could travel across a cellular mem- 
brane by passage in some manner along the cell 
membranes that run vertically in the epithelium. No 
such ‘passage-ways’ exist across the periblast. Radio- 
tracer sodium, calcium, and potassium have been 
recovered from, and observed to pass out of, the yolk 
of Fundulus embryos. The results failed to indicate 
whether magnesium did the same. Unless some speci- 
fic mechanism can be demonstrated, such as frag- 
mentation of the plasma membranes or intermittent 
functional contact between opposite layers, this 
represents evidence that ions pass in some fashion 
through the medullary cytoplasm of cells. 

Studies with the fluoride ion suggest that a 
glycolytic mechanism provides energy for the trans- 
port of ions both into and out of the cell. Patterns 
of inhibition and facilitation suggest that to some 
extent places on a transport mechanism are non- 
specific. 

The internal colloid pressure of these eggs is about 
20-25 per cent of the surrounding sea water, and 
some mechanism may be active to maintain this. 
Indirect evidence from these studies suggests that 
part of the water may be under the influence of 
glycolysis. Each of the partial media is hypotonic 
to sea water and should dilute the egg contents. In 
some examples, however, concentration occurs. Based 
on this indirect observation, fluoride added to 
sodium balance in the presence of a constant osmotic 
pressure (from sucrose) showed a marked increase 
in the intracellular sodium, which is opposite to both 
the effect of fluoride by itself and the change that 
comes from adding sucrose to maintain the external 
colloid pressure. The time course was two-and-a- 
quarter hours, or insufficient time to lose significantly 
other intracellular ions in the presence of fluoride. 
This is interpreted as fluoride interfering with mech- 
anisms which normally carry water into the egg, the 
loss being a manifestation of the markedly higher 
external colloid pressure. That the egg may indeed 
have some control is further shown by reducing the 
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external osmotic pressure to about 75 per cent of 
its normal value, at which point the influence of 
0-05 M fluoride in this time interval is essentially 
none on the same situation. The effect of higher 
concentrations of fluoride has not been studied. 
D. R. SHANKLIN* 
Department of Anatomy, 
State University of New York College of Medicine, 
Syracuse, New York. Sept. 27. 

* Present address: Duke University School of Medicine, Durham, 
North Carolina. 
1 Scott, G. G., Biol. Bull., 25, 2, 121 (1913). 
* Oppenheimer, J. M., Anat. Rec., 68, 1 (1937). 


* Sheppard, C. W., and Stewart, M., J. Cell. Comp. Physiol., 39, Supp. 
2, 189 (1952). 


Organic Binding of lodine in the 
Endostyle of Ciona intestinalis 


Ir has very commonly been supposed that the 
endostyle of the Protochordata is homologous with 
that of the ammoccete larva and is thus the fore- 
runner of the thyroid gland, which is well known to 
develop from the ammoceete’s endostyle when this 
animal metamorphoses into the adult lamprey. This 
interpretation has, however, come under criticism as 
@ result of recent investigations which have estab- 
lished the existence of thyroidal function in the 
endostyle of the ammoccete’s*, but have failed to 
demonstrate any organic binding of iodine in the 
endostyle of the Tunicata, although this has been 
shown to occur in the stolonic septum of Perophora 
annectens*. These findings have been held to indicate 
that the endostyle ‘“‘may not be the homologue of 
the thyroid’’*, and that “it is probably unfortunate 
that the elongated subpharyngeal glandular sac of 
cyclostome larvae . .. has come to be known as 
‘endostyle’ ”’¢. 

This uncertainty of interpretation has led us, in 
the course of a study of endostylar function in the 
ammoceete, to examine the situation also in Ciona 
intestinalis. The existence of iodine in the ascidian 
test has long been known, but we are now able to 
report that autoradiographs of Ciona, prepared by 
the stripping-film technique, clearly demonstrate the 
presence of bound iodine both in the epithelial cells 
at the base of the test and also in the endostyle. 
In the latter organ it is found in a well-defined zone 
of non-ciliated epithelium which lies along the medial 
sides of the lips of the endostylar groove ; this zone 
lies dorsal to, and is quite distinct from, the glandular 
tracts which provide the secretion utilized in the 
feeding mechanism. A dense deposit of iodine is also 
associated with an equally well-defined zone of ciliated 
epithelium which forms the summit of the lips, and 
which is said to sweep the endostylar secretion out 
of the groove and on to the lateral walls of the 
pharynx, where it aids in entangling the food 
particles*. It thus seems probable that the iodinated 
product must become mixed with the food and 
transferred to the intestine, and in agreement with 
this we do, in fact, find iodinated material on the 
wall of the pharynx and in the intestinal contents. 

The association of thyroidal products with the 
bound iodine in the endostyle of Ciona is still to be 
established, although it is rendered highly probable 
by the known existence of thyroxine or its precursors 
in the epithelial or skeletal tissues of invertebrates 
as diverse as ceelenterates, annelids and molluscs*’. 
It has been plausibly argued‘ that such iodinated 
amino-acids might often have been formed ‘accident- 
ally’, and that the thyroid gland might have arisen 
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in the Chordata in consequence of these compounds 
becoming directly involved in metabolism, with the 
resulting need for localization and specialization of 
the source of iodoprotein. From our study of the 
ammocecete’s endostyle we had already concluded that 
the organization of its epithelium could best be under. 
stood on the view that it comprised two distinct types 
of secretory process, one alimentary (in the general 
sense of being concerned in the feeding mechanism) 
and the other thyroidal, and even on the present 
limited evidence the similarity between this situation 
and that in Ciona is striking enough to suggest that 
the first steps in the evolution of thyroidal function 
may already have been initiated in the protochordate 
endostyle. In this connexion it may be significant 
that secretory inclusions which are positive to the 
periodic-acid—Schiff test are conspicuous in the non. 
ciliated iodine-binding cells of the endostyle of 
Ciona, for we have also found characteristic inclusions 
positive for the periodic-acid-Schiff test in the 
thyroidal cells of the ammoccete’s endostyle and 
believe that these may well be homologous with 
thyroid colloid. 

These investigations are continuing, but the facts 
at present available appear to us to offer the strongest 
support for the interpretation of the protochordate 
endostyle as the homologue of the thyroid gland, and 
for the old-established view that the history of the 
latter ‘‘has been one in the course of which a feeding 
structure has been transformed into a gland of internal 
secretion’’*, They carry also the implication.that the 
characteristic features of thyroidal function may 
eventually prove to have been established much 
earlier in the chordate line than has previously been 
suspected. 

We are indebted to Miss J. Plumtree for technical 
assistance. 

E. J. W. Barrrineton 
L. L. FRANCHI 
Department of Zoology, 
The University, 
Nottingham. 
Nov. 19. 
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Examples of Anti-competitive Inhibition 


ANTI-COMPETITIVE (uncompetitive) inhibition, in 
which the inhibitor combines with the enzyme- 
substrate complex but not with the enzyme, has been 
considered theoretically by Burk in Ebersole, 
Guttentag and Wilson}. 

The kinetic equation tor this type of inhibition is 

See. a Se 

a OtR) wt Ris; 
where v; is the velocity of the enzymatic reaction at 
substrate concentration [S] in the presence of in- 
hibitor concentration [I], V° is the maximum velocity 
in the presence of inhibitor and K; and Ks are the 
inhibitor and equilibrium constants respectively. If 
anti-competitive inhibition occurs, the plots of 1/vi 
against [I] at different substrate concentrations, OF 
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Fig. 1. Relation between 1/x and 1/[S] for the ary ny ee of 

Alealigenes | using four different concentrations (6-25 x 107° 

12°5 x 1078, 18-7 x 10-* and 25 x 10° M sodium cyanide or 
hydrazine) of inhibitor 


l/y, against 1/[S] at different values of [J], yield 
families of paralle! lines!»?. 

Known cases of this type of inhibition are rare. An 
example is afforded by the combination of azide 
with the oxidized form of the Atmungsferment*, and 
it seems to us that the inhibition of pepsin with 
hydrazine‘ provides a second example. Two further 
examples have now been obtained during investiga- 
tions of the inhibition of the arylsulphatase of 
Alcaligenes metalcaliyenes. Using p-nitrophenyl 
sulphate as substrate, the plots of 1/v; against [J] or 
l/y; against 1/[S] for the two inhibitors, sodium 
cyanide and hydrazine hydrochloride, gave families 
of parallel lines, an example of which is shown in 
Fig. 1. 

An examination of the variation of Km with 
change in pH had indicated that the complex arising 
from the combination of this arylsulphatase and 
p-nitrophenyl sulphate contains a dissociating group 
(pK at pH 7-9) which is not present in the enzyme 
alone’, and this may be the group which reacts with 
cyanide and hydrazine. Moreover, the degree of 
inhibition of the enzyme caused by cyanide and 
hydrazine varies with pH and increases sharply above 
the region of pH 7-9. 

The inhibition of other arylsulphatases by carbonyl] 
reagents, such as cyanide and hydrazine, has been 
previously noted*®, and it has been suggested by 
Rosenfeld and Ruchelman®‘, for the arylsulphatase of 
takadiastase, that the enzyme contains aldehydic 
groups which are essential for activity. If, on further 
examination, these cases of inhibition also prove to 
be anti-competitive, then the views of Rosenfeld and 
Ruchelman would need to be modified, since the 
inhibitor-coupling group would not be present in esse 
in the enzyme. 

K. 8. Dopegson 
B. SPENCER 
K. WILLIAMS 
Department of Biochemistry, 
University College, 
Newport Road, 
Cardiff. 
Sept. 29. 
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P. W., Arch. Biochem., 3, 399 (1944). 
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Avidity of the Tetracyclines for the 
Cations of Metals 


Tue high affinity of chlorotetracycline (aureomycin) 
and oxytetracycline (terramycin) for the cations of 
heavy metals has been reported!. This investigation 
is now extended to the parent substance, tetracycline, 
with the results shown in Table 1, which also includes 
some new values for the substituted tetracyclines. 

Ionization Constants. Tetracycline hydrochloride, 
dried for an hour in air at 110°, was dissolved 
(0-001 M) in boiled-out water and titrated potentio- 
metrically under nitrogen with three equivalents of 
0-1N potassium hydroxide added in thirty equal 
portions. This gave the three ionization constants : 
3°35 (basic), 7-82 and 9-57 (all within + 0-06). 
two acidic constants, being close together, were 
separated by Noyes’s method*. Consideration of 
inductive effects indicates that these constants belong 
to the 2-, 5- and 7-positions respectively because 
they are all higher (up to 0-4 unit) than those of 
chlorotetracycline, which are higher than those of 
oxytetracycline?. 

Stability Constants. One half atom of a di- (and 
one third of a tri-) valent metal per molecule of 
chelating substance was added as a salt to a fresh 
portion of solution which was titrated as above (two 
equivalents of alkali only). Aluminium was intro- 
duced as alum, and ferric iron as the nitrate re- 
crystallized from dilute nitric acid, dissolved, adjusted 
to pH 2 and standardized (this prevented interference 
by the bisulphate ion previously encountered with 
ferric ammonium sulphate’). For determination of 
log K’ of ferric ion, the solution had to be back- 
titrated with N nitric acid (7 equiv.). Formation 
curves showed good inflexion between the steps of 
complex-formation?, and hence the appropriate cal- 
culations were those used for the simpler amino- 
acids‘. Foaming was observed as before’. 

It is seen from Table 1 that the stability constants 
of tetracycline are similar to those of its chloro- and 
hydroxy-derivatives! ; the overall ferric value (Ks), 
however, is exceptional in being 1,260 times greater. 
The affinity of the three tetracyclines for divalent 
cations is of the same order as those of the common 
amino-acids‘ which do not combine appreciably with 
ferric ion. 

It is not yet known if the antibacterial action of 
the tetracyclines is connected with their metal- 














Table 1. Starry CONSTANTS FOR THE METAL COMPLEXES OF 
THE TETRACYCLINES 
| 
Cation Log K’ log K’” log Ke | Colour of 
| (1 : 1-complex) ) | (2 : 1-complex) | (overall) | complexes 
| Tetracy recline } 
Fe*+ | 9-9 8-6 | 25-36 Red 
ABP+ 7°4 6-4 | 19-26 Yellow 
Cu*+ | 7°8 5-0 | 12:3 Green 
Ni*+ 6-0 5-0 } 110 Green 
Fe | 53 4-0a 9-3 Red 
Co*+ 5-4 4-4 | 9-8 Yellow 
Zn*+ 4-9 ppt | (9)F Yellow 
Mn*+ 44 pt | (My Yellow 
Chlorotetracy cline 
Fe*+ 9-4 72 | 22-2e Red 
|. ae 72 ppt | (18)s Yellow 
| Nir | 58 4-7 | 10-5 Green 
| Oxytetracycline | 
Fe*+ 9-6 72 22 °5d Red 
Al’+ 7-0 ppt | (i8)f Yellow 
Mg?+ 3°8 | -- oo Green 














(a) Precipitation prevented direct determination. Henve log K’ 
was obtained by subtracting log K’ from log Ks (which was found at 
= 1). 
(b), (c), (d), (e). These values include a log K’” of 6-8, 5-6, 5-7, and 
5-4 respectively. 
(f) Deduced values (approx.). 
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binding powers, as that of 8-hydroxyquinoline is’. 
Dr. A. J. Tomlinson, who has kindly compared these 
substances on Staphylococcus aureus, reports that the 
tetracyclines kill much more slowly than 8-hydroxy- 
quinoline and, unlike the latter, are highly active 
in iron-depleted media. In any event, knowledge of 
the metal-binding properties of these drugs is valuable 
because in the human body they cannot fail to com- 
bine with metallic cations. Model experiments* have 
shown that the practice of giving alumina with the 
tetracyclines (to prevent gastric irritation) com- 
pletely inactivates them, as the constants given here 
would suggest. 

We thank Dr. B. L. Hutchings of Lederle Labora- 
tories for the chemically pure tetracycline. 


ADRIEN ALBERT 
C. W. REEs 


Department of Medical Chemistry, 
Australian National University, 
183 Euston Road, London, N.W.1 
(temporary address). 
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Stabilized Interference Fringes on the 
Retina 


A METHOD of producing a stabilized retinal image 
{that is, an image which is stationary on the retina) 
was first described in Nature’, and other work has 
been reported elsewhere*-*. Here we describe a 
method of producing a stabilized image with inter- 
ference fringes. A cylindrical unit 6 mm. in diameter 
and 3 mm. thick is formed by cementing a calcite 
crystal between two pieces of ‘Polaroid’. This unit is 
cemented to a steel ball which fits tightly into a 
ball-socket joint on a stalk fixed to a contact lens 
as shown in Fig. 1. 

If convergent light is incident as shown, the subject 
wearing the contact lens sees a pattern of rings and 
brushes when the eye is focused for infinity. The 
centre of the pattern is in the direction of the optic 
axis of the calcite and the image on the retina is 





Contact Lens 





Fig. 1 
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stabilized provided that this axis is fixed relative to 
the optic axis of the eye. It has been previously 
shown’: that a well-fitting contact lens follows smal] 
eye movements very accurately. 

When the subject first looks at a suitable source, 
the fringes are clearly seen but they fade in a period 
of 1-5 sec., leaving a grey field which sometimes goeg 
black. This fade-out persists for about 10 sec., after 
which the eye makes a sharp and uncontrollable 
movement and the fringes are again seen very clearly, 
Sometimes the fringes reappear much less clearly and 
over only a part of the field without any violent 
movement of the eye. The fade-out has been 
observed at the very high brightness obtained by 
allowing the subject to view a bright cloud through 
the unit. With light interrupted at a suitable fre. 
quency the image does not fade out. 

Other ways of producing stabilized fringe systems 
on the retina are being investigated. A sharp fringe 
pattern has been obtained by substituting a small 
Fabry-Perot étalon for the ‘Polaroid’-calcite unit and 
the fade-out has been observed with this arrangement. 

The method here reported is not suitable for 
certain types of experiment which can be carried out 
with the apparatus previously described*, but for 
some experiments it has considerable advantages of 
simplicity and convenience. 

This work is assisted by a grant from the Medical 
Research Council. 


R. W. Drrcusvurn 
R. M. PrirrcHarp 
Physics Department, 
University of Reading. 
Nov. 22. 
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Bombardment of Glass by Alpha-particles 


In the course of work previously carried out 
elsewhere, the production of a solid amorphous 
deposit in soda-glass vessels containing solutions” of 
radium salts was observed ; visible quantities were 
produced, for example, in six months by a solution 
containing 3 mgm. of radium (as chloride) in 25 ml. 
of solution. Recently, further investigations have 
been undertaken on this effect, which is attributed 
to the physico-chemical breakdown of the surface of 
the glass following «-particle bombardment. 

The solid formed by the action of strongly «-active 
solutions upon glass is of an amorphous flocculent 
nature and off-white in colour. After thorough 
washing, spectroscopic analysis of a typical sample 
showed silicon as the only major constituent. The 
solid is strongly adsorbent. Irradiation of glass by’s 
30-curie cobalt-60 source to give absorption of 4 
y-ray flux comparable to the «-particle energy de- 
posited, followed by prolonged digestion with water 
on @ steam-bath, did not bring about any formation 
of solid material in the digesting liquid. 

In the present experiments, radon was used as 4 
source of a-particles. Irradiations were carried out 
in the presence and absence of water; subsequent 
digestion at 80°C. with dilute acid produced solid 
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deposits in both cases. To the naked eye, these 
products appeared to be of different types, in that 
that from the dry-way irradiation appeared to be 
in the form of minute plates, whereas irradiation in 
the presence of water produced the amorphous solid 
previously observed. X-ray diffraction photographs, 
however, showed that both solids were amorphous. 

The leaching of soda-glass and ‘Pyrex’ samples 
irradiated in the dry state has been followed by 
measuring the build-up of ‘soluble’ silica in the 
aqueous phase. Analysis was carried out by measuring 
absorptiometrically the colour produced by the re- 
duction of the silico-molybdic acid complex with 
ascorbic acid (Gibson, unpublished work at Harwell). 
Fig. | shows the results for soda-glass samples. After 
the initial attack, complete in about seven hours for 
irradiated soda-glass and in about twelve hours 
for ‘Pyrex’, leaching takes place at a steady rate 
which is characteristic of the original material. The 
effect of a-particle dose is clearly shown. Soda-glass 
vields approximately ten times more silica than 
‘Pyrex’, for equal intensity of irradiation. There was 
no detectable difference in the small quantities of 
sodium leached from normal and irradiated soda- 
glass. 

Slight changes in density have been observed in 
both ‘Pyrex’ and soda-glass after a-particle bom- 
bardment. 
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Heat Convection from the Earth’s Surface 


EvIpDENCE has bee presented! which suggests 
quite strongly that a regime of effectively free con- 
vection of heat begins to operate in the surface layers 
of the atmosphere at a negative Richardson number 
as low as 0-02 or 0-03. It is improbable that this 
can take the form of regular cellular convection of 
the type studied by Rayleigh and recently elab- 
orated by Malkus?, for this would require in a layer 
of depth A that 

g 00 hé 


0 dz 


> 1,100 at least, 





xv 
the symbols having their usual significance. If we 
replace x and v by their turbulent counterparts 
Kn © Ky  k*e* (=) 
oz 
and average through the depth of the layer, then 


Ku ~) Ku es ak*h? Ou 
dz 


where « is less than but comparable with unity. 
This€ transforms the Rayleigh criterion into a 
Richardson criterion 


‘ ee a ~ _— 
i 800 -_ a ~—_—" =) 
4 s 4 a a 4 dl ; } : 
3 o— — When there is some wind and wind 
rs oe tt shear, therefore, cellular convection 
3 | se ae should not set in until —Ri exceeds 
g 100 ~—_— a value of order 1-10, whereas the 
3 me free-convection regime in fact effect- 
& or ively sets in at a very much smaller 
ae value. 
ghee By considering the dynamics of 
0° = : il a ee cage - convection in isolated columns in a 
0 50 100 150 200 250 


Time (hr.) 


Fig. 1. Leaching of silica from irradiated soda glass: @— 
0—O—, 2 x 10” a-particles/em.*; A—A—, 3 x 10" 
unirradiated sample 

The overall a-particle dose absorbed by the glass 
is smaller than that predicted by Seitz! as necessary 
to cause significant changes in the physical properties 
of a solid. A microscopic study of the surface of the 
irradiated specimens has been carried out by Mr. 
D. R. Knowles (U.K. Atomic Energy Authority 
(LG.), Culeheth, Lancashire; private communica- 
tion), whose assistance is gratefully acknowledged. 
This reveals small localized areas of affected surface 
on the irradiated specimens, suggesting that non- 
uniform a-bombardment may have occurred. This 
work, and that on other aspects of the problem, are 
continuing ; it is hoped to publish a fuller account 
elsewhere. 

This communication is published by permission of 
the Managing Director, United Kingdom Atomic 
Energy Authority (Industrial Group). 

D. G. 
Chemical Services Department, 
United Kingdom Atomic Energy Authority (I.G.), 
Windscale Works, 
Sellafield, Cumberland. Nov. 1. 
‘Seitz, F., Farad. Soc. Dise., 5, 271 (1949). 
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thermally stratified environment, it 
may be shown, from the equations 
formulated by Priestley and Ball*, that 
the heat flux brought about by 
spontaneously generated columnar con- 
vection may exceed that due to forced convection 
provided that —Ri > 0-035. If we now consider 
these columns as drawn out by the wind into vertical 
planes, from which heat and vertical momentum are 
lost by diffusion in only one horizontal dimension 
rather than two, the free convection at a given 
lapse-rate would be yet stronger ; convection in this 
form can exceed the forced convection when —Ri > 
0-011. There is therefore reason in theory to expect 
free convection to begin to operate at quite small 
Richardson numbers, and to take initially the planar 
form with orientation downwind, with an increasing 
proportion of columnar forms as —#i increases. 
A number of other lines of evidence (see, for 
example, ref. 4) support the appropriateness of this 
picture. 

There is @ limit to the rate at which Nature 
requires heat to be carried away from the surface. 
Since the columnar and planar forms of convection 
appear capable -of disposing of the heat at sufficient 
rate, the very strong temperature gradients required 
for the onset of cellular convection of the Rayleigh 
type will not in general be realized. 
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Measurements of heat flux® have 
indicated! that the complete trans- 
ition from forced to free con- 
vection may take place much 
more sharply than had previously 
been supposed. This is thought 
to be a manifestation of the 
tendency of the temperature pro- 
file to adjust itself to the heat 
flux, and in particular to adopt a 
form which permits a constancy 
of heat flux with height. From 
the dynamics of the columnar 
and planar forms of convection, 
it can be shown that, assuming ee 
the profile to be of the form 


68 : Fig. 2. 
oz 


the constancy of heat flux is satisfied when 6 = 1 
and forced convection dominates, and when § = 4/3 
and free convection dominates, but not in the inter- 
mediate state when both mechanisms are operative. 
Close to the ground will be a layer where forced 
convection is dominant, provided some wind is blow- 
ing. But above the level at which the effects of free 
convection first begin to be felt, there will be a strong 
adjustment bias towards the 4/3 power law which 
allows free convection to dominate. Under ideal 
conditions of test, that is, when lag and advective 
effects are negligible, the intermediate state should 
occupy only a rather narrow range of levels (under 
given conditions) or of conditions (at a given level) 
and would tend to be transient. A fuller account of 
this work is in preparation. 
C. H. B. PrRrIestitey 
Division of Meteorological Physics, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. 
Sept. 22. 
1 Priestley, C. H. B., Quart. J. Roy. Met. Soc., 81 139 (1955). 
? Malkus, W. V. R., Proc. Roy. Soc., A, 225, 185 and 196 (1954). 
. airs C. H. B., and Ball, F. K., Quart. J. Roy. Met. Soc., 81, 144 
“Woodcock, A. H., J. Marine Res., 3, 248 (1940). 
. eo W. C., C.S.I.R.O. Div. Met. Physics, Tech. Paper No. 2 


Metallographic Evidence of Mechanical 
Twinning in an Alpha—Beta Titanium Alloy 


As part of an investigation of the response of 


titanium alloys to heat treatment, longitudinal 
metallographic sections were prepared through the 
fracture region of broken tensile specimens... Metallo- 
graphic examination of the tensile fractures of com- 
mercial titanium—aluminium—manganese (92-—4—4) 
alloy (C-130A M), heat-treated to produceacicular alpha 
in a beta matrix, has resulted in the discovery of 
structures tentatively identified as mechanical twins. 

An example of the appearance of the twinned 
structure is shown in Fig. 1. The twinned orientation 
is confined to the close-packed hexagonal alpha phase, 
but appears to pass unhindered through the inter- 
vening body-centred cubic beta phase, so that each 
twin can be followed across several adjacent alpha 
needles. No evidence of twinning is visible in the 
beta phase, indicating that the twinning distortion 
is carried through the beta phase by a slip process. 
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Mechanical twinning near the fracture _ tensile specimen of RC-130B titanium 
50 


alloy. x 


Steplike twin —_ near fracture in tensile specimen of RC-130B titanium 
alloy. x 2: 


Arrows show direction of tensile stress 


Another example of twinning in this alloy is shown 
in Fig. 2. A large movement of the alpha needles 
is evident, forming @ pronounced steplike structure. 
It is improbable that this amount of distortion could 
be developed during polishing. Therefore it is con- 
cluded that twinning occurs normally during the 
deformation process. 

Twins thus far observed have tended to be quite 
broad and to be lens-shaped in appearance. This 
appearance has been shown by Rosi et al.! to be 
typical of {1012} type twins in alpha-titanium. 

The two structures shown were obtained during 
examination of standard l-in. gauge-length round 
tensile specimens broken with a platen speed of 
0-01 in. per min. Total elongation before fracture 
was approximately 8 per cent. These specimens had 
been heat-treated to produce a fine acicular alpha 
structure in a continuous beta matrix by heating 
into the all-beta field and cooling at a rate sufficiently 
slow to promote the nucleation and growth of the 
acicular alpha structure. With this heat treatment, 
the coarseness of the alpha needles can be con- 
trolled to a considerable extent by controlling the 
rate of cooling through the beta-to-alpha trans- 
formation. 

Twinning has also been observed in specimens 
heat-treated to produce considerably coarser alpha 
needles ; but, in these cases, the extent of twinning 
was much less. Twinning was generally most prom- 
inent in the region of fracture ; but occasional isolated 
regions showing twinning have been observed at con- 
siderable distances from the fracture. 

If X-ray examination confirms these structures to 
be true mechanical twins, the observation that twin- 
ning can be propagated across intervening non- 
twinning material without loss of continuity of the 
twin boundary should prove of assistance in develop- 
ing a suitable theory of the twinning process. 

This research was carried out as part of an 
investigation of the heat treatment of titanium 
alloys, sponsored by the Aircraft Gas Turbine Division 
of the General Electric Company. Permission to 
publish these results is gratefully acknowledged. 


D. N. WiLviraMs 


Nonferrous Physical Metallurgy Division, 
Battelle Memorial Institute, 
Columbus, Ohio. 

Oct. 31. 


? Rosi, F. D., Dube, C. A., and Alexander, B. H., Trans. Amer. Inst. 
Min. Metall. Eng., 197, 257 (1953). 
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Additional Records of Haplosporangium 
parvum in Mammals in Britain 


No. 4505 


THE presence of a pulmonary fungus, Haplo- 
sporangium parvum Emmons and Ashburn!, has been 
reported recently by McDiarmid and Austwick* in 
moles, T'alpa europaea, in England. The identity of 
large spherules, 100-390 microns in diameter, found 
in the lungs was confirmed by culture. These findings 
are of particular interest to me as they help solve a 
parasitological enigma encountered in Britain in 19465. 

While on military duty in England, I examined a 
considerable number of small mammals which I 
trapped between October 22, 1944, and March 5, 
1945, on the chalk downs near Camp Blandford, two 
miles north-east of Blandford, Dorset. The lungs of 
some of these mammals contained hard, discrete 
spherules ranging up to 250 microns in diameter. 
Each spherule, which was visible to the naked eye, 
could be removed easily with forceps. It appeared 
to have two walls and was filled with ‘cells’ resembling 
oil globules. When pressure was applied, it cracked 
audibly. In a few specimens the lung tissue surround- 
ing a spherule was cloudy in appearance, possibly 
fibrotic. Some animals were infested with a large 
number of the cyst-like objects. 

Notes made at the time (January 17, 1945) read as 
follows: ““Today I saw Dr. H. A. Baylis of the British 
Museum to whom I had sent parasitic worms for 
identification. He is particularly interested in the 
cysts from the lungs of Clethrionomys. He cannot 
determine what causes them. He expected to find 
trematode larve within but was unable to demonstrate 
such. According to him, the interior of a@ cyst is 
composed of nothing but oil globules; therefore, 
when a cyst is sectioned for microscopic examination 
it appears to be empty. Lungs which Baylis cleared 
show how evenly and thickly the cysts are distributed 
through the tissue. As an alternative to trematode 
larve, Baylis thought the cysts might have been 
caused by mites or pollen grains. In favour of the 
mite theory he had noted in some instances a sugges- 
tion of spines within a cyst. However, the hard shell 
is composed of two layers: an outer one formed by 
the lung tissue and an inner one presumably formed 
by something within the cyst’’. 

This experience closely parallels that of American 
workers when the large form of Haplosporangium 
was encountered and described as an undetermined 
parasite’, 

I have since become familiar with Haplosporangium 
in North American rodents and am certain that the 
spherules observed in the lungs of rodents in England 
are the same. The work of McDiarmid and Austwick 
(.c.) tends to confirm this identification. The lung 
specimens from Camp Blandford were left with Dr. 
Baylis. In reply to a recent inquiry, officials of the 
British Museum stated that Dr. Baylis had retired 
and the specimens could not be readily found. 

Mammals examined and infections detected at 
Camp Blandford were as follows: Apodemus sylvat- 
icus, sixty (one infected); Apodemus flavicollis, 
three (one infected) ; Clethrionomys glareolus, thirty- 
eight (nine infected); Sorex araneus, thirteen ; 
Sorex minutus, six ;~ Microtus agrestis, one; Mus 
musculus, two; T'alpa europaea, one ; and Erithacus 
rubecula, one. 

These records extend the host range of Haplo- 
sporangium parvum in Britain to three additional 
mammal species. The parasite is not yet known 
from man. 
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This communication was prepared at the suggestion 
of, and with assistance from, Dr. William L. Jellison, 
of the United States Public Health Service. 

Luioyp TEVIS, JUN. 

Department of Zoology, 

University of California, 

Davis, California. Oct. 17. 


a aaueeee C. W., and Ashburn, L. L., Public Health Rep., 57, 1715 
(1942). 

* McDiarmid, A., and Austwick, P. K. C., Nature, 174, 843 (1954). 

* Jellison, William L., Proc. Helmin. Soc. Wash., 14, 75 (1947). 


Attempts at Hybridization of Chickens 
and Turkeys which are Tolerant of Each 
Others’ Antigens 

In a recent communication in Nature, Simonsen! 
described experiments which showed that injection 
of turkey blood into chick embryos both delayed the 
appearance of natural agglutinins and suppressed the 
formation of immune agglutinins when the young 
birds were injected with turkey blood some weeks 
after hatching. Moreover, turkeys injected as 
embryos with chicken blood proved to be susceptible 
to infection with Rous sarcoma virus at an age by 
which this species is normally resistant to it. Tests 
relating to his third purpose, namely, to see whether 
@ sexual cross between species, which is not normally 
possible, could be made so by acquired tolerance, 
are summarized here. They do not, however, provide 
any evidence that the tolerant birds were more able 
to produce hybrid offspring than normal ones. Both 
Warren and Scott? and Quinn, Burrows and Byerly® 
obtained at least slight development in a proportion 
of the eggs in both reciprocal crosses between normal] 
turkeys and chickens, although only about 1 per cent 
of the chicken eggs proved fertile. 

In making the reciprocal crosses, semen was 
collected from the male birds, and the females were 
inseminated by the methods of Burrows and Quinn‘. 
At first only semen from the blood-donor was used ; 
later, in order to increase the volume per hen, that 
from several males was pooled. All eggs laid from 
one day after the first insemination to ten days after 
the last were incubated. 

There were seven experimental Brown Leghorn 
hens which had been injected intravenously with 
0-05—0-2 ml. of turkey blood on the ninth, tenth or 
eleventh day of incubation. Three of these had been 
immunized with turkey blood after hatching until 
their tolerance broke down. Five additional birds 
had been injected under the blastoderm, either before 
incubation or after one day in the incubator; they 
had received no post-hatching treatment. These 
twelve hens were inseminated from one to eight 
times each, the average being about four times, 
usually at intervals of three to four days. The 
volume of semen per insemination ranged from 
0-025 to 0-1 ml. per hen, 0-1 ml. being most frequent. 
In all, eighty-two eggs were set: the minimum per 
hen was one (one hen only); the maximum, eighteen. 
The eggs were candled after five to seven days 
incubation when, without exception, they appeared 
‘clear’ ; forty-three were opened and it was confirmed 
that no fertilization had occurred. 

Only three experimental turkeys and two controls 
were available. Two of the experimental birds had 
received intravenously 0-1 ml. of blood from a Brown 
Leghorn cock on the thirteenth day of incubation ; 
the third had received the same quantity on the 
twentieth day. All five birds had been immunized 





438 


with the cock’s blood after hatching. They had 
been isolated from mature male turkeys throughout 
but, in view of the findings of Olsen and Marsden‘, 
several eggs from each (altogether forty-four) were 
incubated before insemination began, to check the 
possibility of parthenogenetic development ; there 
was no evidence of this in any of them. Each bird 
was inseminated five or six times at intervals of 
three to four days; the volume given ranged from 
0-2 to 0-75 ml. but was usually 0-4, 0-5 or 0-6 ml. 
Of six potentially fertile eggs from the controls, three 
developed small blood rings. Of thirty-three from 
the experimental birds, two developed small blood 
rings, nine showed slight embryonic development 
(less than two days), one died at about the three-day 
stage and one at about fifteen days. Thus approx- 
imately 50 per cent of each group showed some 
evidence of cellular proliferation at least. In view 
of the small numbers involved, the greater develop- 
ment in some of the eggs of the experimental birds 
cannot be considered significant, especially as previous 
workers*?»* have obtained embryos of a still more 
advanced stage from normal parents. 

These breeding tests therefore failed to indicate 
any positive effect of induced immunological tolerance 
on the chances of successful hybridization. It should 
be pointed out, however, that while the original 
treatment had suppressed the normal response to 
immunization, it had only delayed, not prevented, 
the formation of natural antibody; this may yet 
prove to be of some significance for the production 
of hybrids between species. 

We are indebted to Mr. M. Pease for the provision 
of facilities at the Poultry Genetics Field Station, 
Boxworth, near Cambridge, for carrying out this 
work. One of us (M. R.) is in receipt of @ personal 
grant from the Agricultural Research Council. 

MARGARET RYLE 
School of Agriculture, 
Cambridge. 
M. SIMONSEN 
Fibiger-Laboratoriet, 
Patologisk-Anatomisk Institut, 
Copenhagen. Nov. 10. 
? Simonsen, M., Nature, 175, 763 (1955). 
2 Warren, D. C., and Scott, H. M., J. Hered., 26, 105 (1935). 
: ary P., Burrows, W. H., and Byerly, T. C., J. Hered., 28, 169 
‘ MS W, H., and Quinn, J. P., Poultry Sci., 16, 19 (1937). 
Quinn, J. P., and Burrows, W. H., J. Hered., 27, 31 (1936). 
’ Olsen, M. W., and Marsden, S. J., Science, 120, 545 (1954). 


Importance of Smaller Phytoplankton 
Elements 
MaRIv_E biologists have been slow to recognize that 
the smaller phytoplankton elements which will pass 
through the finest nets are of great importance in the 


productivity of the oceans. In order to get some 
quantitative data on this subject for eastern Australia 
(lat. 33-34°S.), we have recently conducted experi- 
ments in which 44 gallons of sea-water were pumped 
into a drum and filtered through a phytoplankton 
net having 170 meshes per inch. The filtrate was 
collected and the particulate matter was spun out 
of 2-litre aliquots using a continuous centrifuge 
running at 13,900 rev./min. and having a slightly 
coned cup of maximum internal diameter 4-5 cm. 
and height 3-8 cm. 

Both the net fraction and the centrifugate were 
examined microscopically, using the fluorescence of 
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chlorophyll, to count the photosynthetic organisms 
and at the same time chlorophyll determinations 
were made. These determinations were carried oy; 
on acetone (90 per cent) extracts of the plankton at 
665u in a Unicam SP 500 spectrophotometer. 

It has been found that the chlorophyll content of 
the centrifugate is 25-3,000 times as great as that of 
the net plankton, while the counts of organisms are 
10-10? as high again. 

So far, no determinations have been made during 
diatom blooms, and it is proposed to continue these 
studies over an annual plankton cycle, in an estuary, 
and in the open sea. : 

From the above figures, it can be seen that the 
smaller phytoplankton elements (nannoplankton) 
may be of far greater importance than the diatoms 
and dinoflagellates, a fact which has been recognized 
by Atkins', Harvey? and others, but concerning 
which quantitative data are scanty. 

The work discussed in this paper was carried out 
as part of the programme of the Division of Fisheries 
of the Commonwealth Scientific and Industrial 
Research Organization of Australia. 

E. J. Ferguson Woop 
Peter 8. Davis 
Fisheries Division, 

Commonwealth Scientific and 
Industrial Research Organization, 

Cronulla, New South Wales. 

Sept. 30. 
1 Atkins, W. R. G., Nature, 156, 446 (1945). 


* Harvey, H. W., “Recent Advances in the Chemistry and Biology 
of Sea Water”, 14 (Camb. Univ. Press, 1945). . 


Further Chromosome Counts in 
Orobanchaceae 


In addition to the chromosome counts for British 
parasitic plants belonging to the Orobanchaceae 
already published!, three new counts have been 
obtained for foreign species. Orobanche cernua var. 
desertorum Beck (Indian material) was found to 
possess a diploid complement of 38, as do other 
members of the subgenus Osproleon, while O. ramosa L. 


Fig. 1. Orobanche ramosa L. Diakinesis in pollen-mother cell. 
12 bivalents (indicating 2n =[24 chromosomes) may be counted. 
A single nucleolus is present. x 2,000 
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(German material) was found to have 2n = 24 
chromosomes, this being the number which I recorded 
for O. purpurea Jacq., another member of the sub- 
genus Trionychon. Cistanche tubulosa Wight (Indian 
material) was found to have 2n = 40 chromosomes. 
These three counts were made from meiotic stages 
in pollen-mother cells. The basic number of x = 12, 
which has been found for the two members of the 
subgenus T'rionychon, may be contrasted with x = 19 
for the members of the subgenus Osproleon ; it might 
be considered that the cytological evidence is such 
that the relationship between these subgenera is not 
so close as morphological features appear to indicate. 
Iam greatly indebted to Prof. Tiagi, of Government 
College, Ajmer, India, and to Dr. Paul Eberle, of the 
Botanical Institute, University of Freiburg im 
Bresgau, who determined, fixed and posted to me 
the Indian and German material respectively. 
Davip J. HAMBLER 
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Queen Mary College, 
London, E.1. 
Oct. 11. 
1Hambler, D. J., Nature, 174, 838 (1954) 


‘Pearl-String’ Artefacts in a Random 
Scatter of Spheres 


FILAMENTS, similar to strings of pearl, are some- . 


times apparent in electron micrographs. This com- 
munication is to show that, unless other evidence is 
available, one is not justified in interpreting short 
formations of this kind as definite structures. 

It has been previously shown (for example, Gross’) 
that particulate matter can be deposited in ‘runs’ 
on tilted electron microscope grids. The following 
experiment indicates that even in a random scatter- 
ing of spheres, the discerning eye may see ‘pearl 
strings’ composed of as many as twenty-four units. 

Glass spheres of about 0:1 mm. diameter (Ballotini, 
No. 14. English Glass Co., Ltd.) were scattered over 
a horizontal glass plate and projected in silhouette 
on to a screen. Such pearl-string formations as were 
readily apparent were noted and the number of 
spheres making up each one was recorded. The ex- 
periment was repeated a number of times with fresh 
scatterings of spheres. The results are given in Fig. 1. 
From this it is concluded that the eye readily aligns 
four to eight adjacent spheres into a string. There 
were very few scatterings in which no ‘pearl strings’ 





No. of pearl strings 








5 10 15 20 
No. of spheres in each pearl string 


Fig. 1. Histogram showing frequency of occurrence of pear] strings 
of different lengths , 
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were seen, and they occurred particularly near the 
periphery of denser clusters of spheres, where 
presumably fairly regular packing can occur. The 
‘shadowing’ common in electron microscopy practice 
could intensify the illusion of pearl strings, especially 
when applied to uneven, multilayer deposits. 

I wish to thank Dr. A. G. Ogston for his interest, 
and the Medical Research Council for financial aid. 

J. H. FESSLER 
Biochemistry Department, 
University of Oxford. 
Nov. 14. 

1Gross, J., Ann. N.Y. Acad. Sci., 52, 964 (1950). 


A Simple Spinning Joint for a Rotary 
Film Evaporator 


WHEN constructing a rotary film evaporator? 
without a rotating vessel for solvent recovery, we 
required a@ spinning joint which would remain air- 
tight at a reduced pressure of 15-20 mm. mercury. 


18 in. + in. 
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Polythene Pulley 


Rubber Polythene 
bush wheel d 


collar TO 


Fig. 1 


A suitable joint (Fig. 1) was made using a 3-in. length 
of l-in. diameter polythene rod which was drilled 
axially from one end to a depth of 1 in. with a ¥¢-in. 
bit and from the other to the same depth with a }-in. 
bit ; the bridge between the holes was drilled out 
using @ ie-in. bit. The rod was tapered to the larger 
hole and a sleeve of rubber tubing slipped over the 
distal part to improve the seal by constriction. A 
length of }-in. glass tubing was forced into the }-in. 
hole, the seal being improved with rubber grease ; 
this tube is stationary when the joint is in use. Glass 
tubing to fit the larger hole was carefully selected for 
size in order to obtain maximal ease of turning with 
&@ minimum of leaking. This was done by using a 
polythene washer (is-in. internal diameter) as a 
gauge. One end of the tube was carefully flamed to 
facilitate turning against the polythene shoulder, 
The flask containing the solution to be evaporated 
is attached to the other end. A pulley wheel to carry 
a belt drive was fixed part-way along this tubing. 
Well-constructed joints of this type when lubricated, 
for example, with silicone grease, will withstand the 
reduced pressure produced by a water pump without 
noticeable leaking while spinning at 120 rev./min. 
They have been used by us when removing hydrogen 
chloride and water from acid hydrolysates. 
K. L. Bocock 
O. GILBERT 
Nature Conservancy, 
Merlewood Research Station, 
Grange-over-Sands. 
Nov. 2. 
1 Craig, L. C.. Gregory, J. D., and Hausmann. W., Anal. Chem., 22. 
1462 (1950). 
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A Rapid Variable-Temperature Micro- or 
Macro-Dialyser 


RapPipity and completeness of dialysis are favoured 
by a high concentration gradient at the membrane, 
which, in turn, depends on rapid transport of 
dialysable material to and from the membrane. At 
the same time. it is desirable in certain studies to 
obtain the permeate in the smallest possible volume, 
to simplify manipulation and to minimize the relative 
magnitude of analytical blank values. The apparatus 
is based on these considerations; it is particularly 
suited for dialysis of suspended materials and can 
be used at temperatures between 0 and 100°C. We 
have employed it in the study of the soluble com- 
ponents of bacteria (in connexion with work con- 
ducted under a research contract (NON R-244(00) ) 
with the Office of Naval Research), the amount of 
dialysable material varying between 0-1 and 40 mgm. 
of total nitrogen per experiment. 

The essential components are a U-tube, a poly- 
ethylene-covered magnetic stirring bar, and a horse- 
shoe magnet which is rotated by a small motor. The 
assembly is shown diagrammatically in Fig. 1. Inter- 
action between the rotating outside magnet (arranged 
by trial) and the inside magnet moving up-and-down 
causes rhythmic movements of the casing and 
agitation of its contents. For larger assemblies the 
stroke of the inside magnet may be lengthened by 
putting two magnets end to end (UU) into the clamp. 
Continuous renewal of the outside fluid is provided 
by running water slowly through the U-tube. Tem- 
perature control is maintained by placing the assembly 
in @ suitable bath. For temperature equilibration 
the water enters at the bead-filled leg of the tube. 
The permeate may be sampled or collected in aliquots 
at the other end. Connexions are made with poly- 
ethylene tubing which can be used up to 105°. 
‘Tygon’ tubing releases ultra-violet-absorbing sub- 
stances. 

In order to avoid contaminations when dealing 
with low levels of nitrogen, rubber gloves should be 




















Fig. 1. Dialyser. A, U-tube, the bottom of which can be con- 
stricted to prevent ‘beads from shifting into the right arm 
(absorption tubes, Schwartz, 7’ 12/30 to — (the legs may be 
lengthened), No. ‘J-310, Scientific Glass, Bloomfield, N.J.). B, 
dialysis casing knotted on both ends. G, ee bar consisting 
of 2-6 cm. pieces of rod magnet slipped into polyethylene 
tubing, the ends being sealed by gentle heat (rod magnets, $-#in., 

Alnico e 2 or 3, magnetized lengthwise, Permag Corp., rook- 


lyn 5, N.Y., covered with ‘Intramedic’ polyethylene tubing, wall 
PE 440. Clay 


thickness between 0-3 and 0-6 mm., No. PE 350 to PE 

Adams, New York 10, N.Y.). D, 4 mm. glass beads. EZ, beaker. 
F, horseshoe magnet (rectangular U-magnet, outside length 12 in., 
inside length ? in., No. 71 D 778 P 4, Permag Corp.) held by 
aluminium clamp (@) and — the > motor shaft (24 rev. per min. 
electric motor, No. 4 K 23 W. Grainger Co., Philadelphia, 
Pa.). The shaft should tur at about 10 rev. per min. The 
external water space of the U-tube ranged from 15 ml. for a 3-ml. 
dialysis a Nojax’ phi 332 or 18/32 in. diameter, Visking 

Corp. icago 38, Ill.) to 100 ml. for a 50-ml. casing 
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Fig. 2. Effect of agitation. Equal suspensions (43 mgm. dry) of 
washed lyophilized bacteria were dialysed (3 ml. inside volume) 
against water (1 ml. per min.) without (dash line) and with (full 
line) magnetic agitation at room temperature. The nitrogen 
content of successive 25-ml. fractions of the permeate is shown 


used for knotting the cellulose casing, and water 
purified with ‘Amberlite JR-120’ for dialysis, 
‘Nojax’ casings show no evidence of mechanical 
weakening after several hours in boiling water. 

Acceleration of dialysis by agitation has been 
demonstrated’. Fig. 2 shows the effect of inside 
agitation under our experimental conditions. At 
the time dialysis is complete with inside agitation, 
the yield is 50 per cent without agitation. Another 
example may illustrate the practical efficiency of the 
proposed method: 400 mgm. of dry bacterial sub- 
stance suspended in 5 ml. water yielded, in 100 min. 
of dialysis, during the first 40 min. of which the 
bath was kept at 100°, a permeate of 100 ml. which con- 
tained 2-24 mgm. ninhydrin-nitrogen. Further 
exhaustive dialysis (250 ml.) yielded an additional 
0-07 mgm. 

H. STEGEMANN* 
G. ToENNIES 
Lankenau Hospital Research Institute 
and 
Institute for Cancer Research, 
Philadelphia 11, Pa. 
Nov. 3. 

* Present address : Medizinische Forschungsanstait der Max-Planck- 
Gesellschaft, Géttingen. 
1 Kunitz, M., and Simms, H. S., J. Gen. Physiol., 11, 641 (1928) 


Quotation of Titles of Papers in Review 
Articles 


I wisH to support Dr. Charity Waymouth’s plea 
for the inclusion of titles of papers in the biblio- 
graphy of a review article. 

The editors of ‘Advances in Virus Research” asked 
me for a review. I Inoked at volume 1, the only 
one then published, and found a very pleasing chaos 
in the manner of citing references and some authors 
gave titles in full. I had half written my review when 
I realized that dull conformity had descended on the 
journal and that, worse still, it took the form of 
eliminating titles. To withdraw the article would 
have meant wasting the time already spent on it 
so I simply protested, and I welcome the opportunity 
of protesting again. 

N. W. Piriz 
Rothamsted Experimental Station, 
Harpenden, Herts. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 5 


BRITISH SOCIETY FOR THE HISTORY OF SCIENCE, PHILOSOPHY OF 
ScmeNCE GROUP (in the Joint Staff Common Room, University College, 
Gower Street, London, W.C,1), at 4.30 p.m.—Annual General Meeting. 
5.30 p.m.—Prof. L. Rosenfeld: “Success and_Failure in the Growt' 
of Science”. 

UNIVERSITY COLLEGE, LONDON (in the Physiology Theatre, Gower 
Street, London, W.C.1), at 5 p.m.—Prof. 8. Spiegelman (U.S.A.): 
“The Present Status of the Enzyme-Forming Mechanism”.* 


SoclETY OF ENGINEERS (at the Geological Society of London, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. A. A. 
Fulton: “The Present Trends in Hydro-Electric Development”. 


UNIVERSITY OF LONDON (at Birkbeck College, Malet Street, London, 
W.C.1), at 5.30 p.m.—Dr. Anton Bruun (Copenhagen): “The Abyssal 
Fauna—-its Pr tik Distribution and Origin”.* (Further Lectures on 
March 7 and 9. 


UNIVERSITY OF LONDON (at King’s Coilege, Strand, London, W.C.2), 
at 5.50 p.m.—Dr. J. M. Zarek : “Biomechanics of the Human Femur’’.* 


ROYAL GEOGRAPHICAL SocreTy (at 1 Kensington Gore, London, 
§.W.7), at 6 p.m.—‘“South”. (The original film of Shackleton’s 
Imperial Trans-Arctic Expedition.) 


SOCIETY OF CHEMICAL INDUSTRY, LONDON SECTION (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.15 p.m.— 
Meeting on “The Production and Uses of Sequestering Agents”. 


Tuesday, March 6 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Mr. P. R. Bell: “ ‘Kon Tiki’ 
and the Botanists”.* 


INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W.1), at 5.80 p.m.—Mr. F. 
Roberts and Mr. B. T. Bell: ‘Horizontal Mixer-Settler Equipment”. 


UNIVERSITY OF LONDON (at Birkbeck College, Malet Street, London, 
W.C.1), at 5.80 p.m.—Prof. K. Kuratowski (Warsaw): “Some ae 
logical Problems Concerning Complete Metric Spaces”.* (Further 
Lectures on March 9 and 13.) 


UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
at 5.30 p.m.—Prof. D. W. G. Style: “Some Problems in Chemistry” 
(Inaugural Lecture).* 


Tuesday, March 6—Friday, March 9 


CiBA FOUNDATION (at 41 Portland Place, London, W.1)—Sym- 
posium on “Influence of Ionizing Radiations on Cell Metabolism”. 


Wednesday, March 7 


RoyaL Society oF ARTS (at John Adam Street, Adelphi, London, 
W.C.2), at 2.30 p.m.—Sir Charles Dodds, F.R.S.: “The Debt of 
Chemistry to Medicine” (Pope Memorial Lecture). 


RoYAL ABRONAUTICAL Society (in the Hall of La Société des 
Anciens Ejéves des Ecoles d’Arts et Métiers, 9 bis avenue d’Iena 
Paris 16), at 5 p.m.—Mr. E. T. Jones: “A Philosophy of Aeronautical 
Research” (Ninth Louis Bleriot Lecture). 


INSTITUTE OF FUEL (at the Institution of Civil Engineers, Great 
George Street, London, $.W.1), at 5.30 p.m.—Mr. I. S. Groundwater : 
“The Maintenance of High Efficiencies on Economic Boilers—a Record 
of Operating Experience’’.* . 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO AND TELECOM- 
MUNICATION SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m.— 
Mr. D. N. Keep: “Frequency-Modulation Radar for Use in the 
Mercantile Marine”. 

ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the CHELSEA POLYTECHNIC CHEMICAL SocIETY, at the Chelsea 
Polytechnic, Manresa Road, London, 8.W.3), at 7 p.m.—Mr. R. C. 
oe “Analytical Chemistry, Chemical Analysis and the 

nalyst”’. 


Thursday, March 8 
RoyaL Society (at Burlington House, Piccadilly, London, W.1), 


at 11 a.m.—Discussion on “Immunological Tolerance”. Opening 
es: Sir Macfarlane Burnet, F.R.S., and Prof. P. B. Medawar, 


UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, Londot, W.C.1), at 1.15 p.m.—Mr. B. B. Boycott: “Brains’’.* 

SocreTy OF COSMETIC CHEMISTS OF GREAT BRITAIN (at the Royal 
Society of Arts, John Adam Street, London, W.C.2), at 7.30 p.m.— 
Mr. A. de Waele: “Technically Useful Rheology” 


Friday,§March 9 
OPERATIONAL RESEARCH SoctEty (at the Royal Society, Burlington 
Dr. B. V. Bo 


House, Piccadilly, London, W.1), at 2.15 p.m.— Sil Wie wden, 
Mr. D. @wen and Dr. S. H. Hollingdale: “The Influence of Data 
Processing Machines on Operations”. 

INSTITUTION OF MECHANICAL ENGINEERS, APPLIED MECHANICS 
GROUP (at 1 Birdcage Walk, Westminster, London, 8.W.1), at 6.45 p.m. 
be on “The Influence of Size and Shape on the Testing of 
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ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. P. I. Dee, F.R.S.: “Radioactive Isotopes and Their 
Applications”’. 


Saturday, March 10 


CHESTER BEATTY RESEARCH INSTITUTE, PHOTOBIOLOGY GROUP 
(in the Chemistry Lecture Theatre, Chelsea Polytechnic, Manresa 
Road, London, 8.W.3), at 10 a.m. and 2.15 p.m.—Scientific Papers. 


NUTRITION SocreTy (at the London Hospital Medical College: 
Turner Street, London, E.1), at 10.30 a.m.—Symposium on “Diet 
and Anemia’. Chairman: Prof. Sir Stanley Davidson. 


Lonpon County CouNcIL (at the Horniman Museum, London 
Road, Forest Hill, London, 8.E.23), at 3.30 p.m.—Prof. J. R. Firth: 
“The Uses and Abuses of Translation’”’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER (with teaching, research and/or industrial experience) 
IN PHysics——-The Clerk to the Governors, Chelsea Polytechnic, 

Road, London, 8.W.3 (March 9). 

REACTOR TECHNOLOGISTS (Engineers or Chemical Engineers) aT 
DOUNREAY WORKS, Caithness, Scotland, for work which involves 
providing engineering assistance te the Reactor Managers to whom 
they will be directly responsible—The Recruitment Officer, Industrial 
Group Headquarters, United Kingdom Atomic Energy Authority, 
Risley, near Warrington (March 9). 

LECTURER (with a good honours degree and teaching experience, 
and preferably with industrial or research experience) IN PHYSICAL 
OR ORGANIC CHEMISTRY—The Clerk to the Governors, South-East 
Essex Technical College, Longbridge Road, Dagenham (March 10). 

PHYSICIST or ELECTRICAL ENGINEER (with a first- or second-class 
honours degree in physics or electrical engineering, or equivalent 
qualifications, and experience in the development of electronic equip- 
ment) AT THE MINISTRY OF SUPPLY LONDON HEADQUARTERS, for 
co-ordination of development of airborne radar equipment including 
liaison with Research and Development Establishments, the Services, 
and industry—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), 26 King Street, London, S.W.1, quoting 
A.49/6A/BN (March 10). 

SENIOR GRADE BIOCHEMIST (qualified in science (B.Sc. or A.R.I.C.), 
and at least five years experience of hospital biochemistry), AT THE 
WESTERN INFIRMARY, GLASGOW—The Secretary and Treasurer, Board 
of Management for Glasgow Western Hospitals, 10 Park Circus, 
Glasgow, C.3 (March 10). 

SENIOR LECTURER (with an honours degree and teaching experience, 
and also research or industrial experience) IN PHYSICS, and RESEARCH 
ASSISTANTS (2) (with a good honours degree, or equivalent, in physics) 
IN PHysics OR ELBCTRONICS—The Registrar, College of Technology, 
Suffolk Street, Birmingham 1 (March 10). 

ASSISTANT LECTURER or LECTURER IN MATHEMATICAL STATISTICS 
in the Department of Applied Mathematics—The Registrar, The 
University, Liverpool (March 12). 

PRINCIPAL SCIENTIFIC OFFICER (with an appropriate pechtoane 4 
degree of high standard together with extensive relevant researc 
experience, proven capacity to initiate and conduct research, and with 
experience in staff control) AT THE WEAPONS RESEARCH ESTABLISH- 
MENT, Department of Supply, Salisbury, South Australia, to direct a 
group responsible for basic studies of guided weapons systems using 
mathematical techniques and analogue computers, and to be responsible 
for the development of computers and associated techniques—The 
Senior Representative (AP.44), Department of Supply, Australia House, 
Strand, London, W.C.2 (March 15). 

SENIOR SCIENTIFIC OFFICER (at least 26, with a first- or second- 
class honours degree in mathematics, physics or engineering, or 
equivalent, at least three years postgraduate research experience and 
a keen interest in new developments) IN THE RESEARCH SECTION OF 
THE PERFORMANCE Division, Aeroplane and Armament Experimental 
Establishment, near Amesbury, Wilts—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), 26 King Street, 
London, 8.W.1, quoting A.43/6A (March 15). 

LECTURER IN EDUCATIONAL AND APPLIED PsycHoLOGy—The 
Secretary of University Court, The University, Glasgow (March 17). 

CHAIR OF GEOLOGY—The Registrar, University College, Singleton 
Park, Swansea (March 20). 

ASSISTANT LECTURER IN THE DEPARTMENT OF ZooLOGY—The 
Registrar, Queen Mary College (University of London), Mile End 
Road, London, E.1 (March 23). 

LECTURER IN BIOLOGICAL CHEMISTRY—The Secretary, The Univer- 
sity, Aberdeen (March 24). 

SENIOR GEOMORPHOLOGIST (with a university honours degree with 
considerable experience in field geomorphology, and proved research 
and organizational ability) IN THE LAND RESEARCH AND REGIONAL 
SURVEY SECTION, Commonwealth Scientific and Industrial Research 
coal. Canberra, to direct and further develop geomorpho- 
logical studies in a research section concerned with the description 
mapping and potential assessment of under-developed regions of 
Australia—Chief Scientific Liaison Officer, Australian Scientific 
Liaison Office, Africa House, Kingsway, London, W.C.2, quoting 
570/39 (March 24). 

EDWARD A. DEEDS SENIOR FELLOW at Queen’s College, Dundee, 
for research in ENGINEERING, METALLURGY, CHEMISTRY, PHYSICS, 
MATHEMATIOAL PHYSICS or any cognate subject—Joint Clerk to the 
University Court, The University, St. Andrews (March 31). 

PROBATIONARY ASSISTANT LECTURER, and a LECTURER, IN THE 
DEPARTMENT OF ZOOLOGY—The Registrar, University College, 
Singleton Park, Swansea (March 31). 
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SENIOR LECTURER (with a higher degree in psychology) IN PsycHo- 
LoGY at the University of Queensland, Australia—The Secretary, 
Association of Universities of the British Commonwealth, 36 Gordon 
Square, Londen, W.C.1 (Australia, March $1). 

_SENIOR RESEARCH OFFICER IN THE LABORATORY OF HUMAN 
NUTRITION—The Whitley Professor of Biochemistry, Department of 
Biochemistry, The University, Oxford (April 1). 

ASSISTANT LECTURER IN MATHEMATICS—The Registrar, University 
College, Leicester (April 7). 

BROWNE RESEARCH FELLOW (graduate of a university in the British 
Isles) IN BOTANY OR ZOOLOGY—The Provost, The Queen’s College, 
Oxford (April 14). 

LECTURER (preferably with a sound general training in geology 
and with experience in one or more of the following : civil engineering, 
geology, mining geology or geology of coal) In ECoNoMIC GEOLOGY— 
The Registrar, King’s College, Newcastle-upon-Tyne (April 14). 

_ BERKELEY BYE-FELLOW (not less than 26 years of age) for research 
in medicine—The Registrary, Gonville and Caius College, Cambridge 
(April 30). 

CHAIR OF CULTURAL ANTHROPOLOGY at the University of the Wit- 
watersrand, Johannesburg, South Africa—The Secretary, Association 
of Universities of the British Commonwealth, 36 Gordon Square, 
London, W.C.1 (Johannesburg, April 30). 

ASSISTANT EXPERIMENTAL OFFICER (graduate, with mathematics 
and agricultural interests) IN THE STATISTICAL UNIT—The Secretary, 
Grassland Research Institute, Hurley, Maidenhead. 

ASSISTANT (Grade B) to teach pure and applied mathematics to 
higher national certificate and degree level—The Principal, Hudders- 
field Technieal College, Queen Street South, Huddersfield. 

BlocHEMIst, Scientific Officer or Senior Scientific Officer grade 
(preferably with not less than two years postgraduate research ex- 
perience either in carbohydrate or protein biochemistry) to work 
in the PHYysIOLOGY DEPARTMENT on mammary gland metabolism— 
The Secretary, National Institute for Research in Dairying, Shinfield, 
Reading, quoting 56/1. 

CHEMIST, Superintendent Level (with a first- or second-class honours 
degree, with experience in the control and operation of analytical 
laboratories, preparative chemistry (mainly organic) and the scaling up 
of processes to pilot plant scale, and knowledge and experience of the 
control of hazardous operations and ability to organize industrial 
labour)—Senior Recruitment Officer, Atomic Weapons Research 
Establishment, Aldermaston, Berkshire, quoting 1027/34. 

GRADUATE (metallurgy, chemistry or physics) IN THE INFORMATION 
DEPARTMENT for work dealing with every aspect of recording and 
transmission of infermation on the extraction, manufacture and uses 
of non-ferrous metals and their alloys—The Secretary, British Non- 
Ferrous Metals Research Association, Euston Street, London, N.W.1. 
_ LECTURER or ASSISTANT LECTURER (with a good honours degree 
in metallurgy and preferably also works or research experience) IN 
METALLURGY—The Registrar, The University, Nottingham. 

MASTER TO TEACH PHYSICS and some General Science—The Head- 
master, Alleyn’s School, Dulwich, London, 8.E.22. 

METALLURGIST (with B.Sc. (metallurgy), A.I.M., or equivalent, and 
experience in metallographic work and mechanical testing, and prefer- 
ably some experience of welding problems) AT THE CENTRAL LABORA- 
TORY, CHIswick—Recruitment and Training Officer (F/EV.568), 
London Transport, 55 Broadway, London, S.W.1. 

PROFESSORS OF STRUCTURAL ENGINEERING, HYDRAULIC ENGINEER- 
ING, SOIL ENGINEERING, MECHANICAL ENGINEERING, MECHANICAL 
ENGINEERING (with special qualifications in machine design and 
thermodynamics), INDUSTRIAL MANAGEMENT AND PRODUCTION 
ENGINEERING, ELECTRONICS, CHEMICAL ENGINEERING, AERONAUTICAL 
ENGINEERING, MATHEMATICS, PHYSICAL CHEMISTRY, GENERAL AND 
INORGANIC CHEMISTRY, at the Israel Institute of Technology, Haifa, 
Israel-—-The Secretary, The Technion Society of Great Britain, 83 
Wimpole Street, London, W.1. 

_ RESEARCH ASSISTANT (graduate, man or woman, with a special 
interest in plant physiology) IN BotaNy—The Secretary, Bedford 
College (University of London), Regent’s Park, London, N.W.1. 

RESEARCH ASSISTANT IN THE FLUID DYNAMICS SECTION OF THE 
PHysics DEPARTMENT, to join a team studying dust and fume in gas 
streams and allied subjects—The Personnel Officer, British Iron and 
| aes Association, 11 Park Lane, London, W.1, quoting 


RESEARCH FELLOW (with a zoology or veterinary degree, and pre- 
ferably with postgraduate experience in protozoa) IN PROTOZOOLOGY, 
for duties which will include investigations of protozoan parasites of 
wild and domestic animals of Queensland—The Registrar, University 
of Queensland, Brisbane, Australia. 

SENIOR PHYSICAL CHEMIST (with postgraduate degrees and extensive 
experience in applied research and preferably with experience in high 
polymers, permeability of materials, flame-proofing, rubber, textiles, 
and plastics, or other aspects related to the development of protective 
coverings) WITH THE DEFENCE RESEARCH BOARD, Ottawa, Canada— 
Defence Research Member, Canadian Joint Staff, Moncorvo House, 
66 Ennismore Gardens, London, S.W.7. 

TECHNICIAN or SENIOR TECHNICIAN (male or female, preferably 
with a degree in geography, cartographic skill, and some experience 
of photographic work) IN THE GEOGRAPHY DEPARTMENT—The Pro- 
ome of Geography, University College of North Staffordshire, Keele, 

affs. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Aero Research Technical Notes. Bulletin No. 155: Patterns Cast in 
Epoxy Resin. Pp. (Duxford: Aero Research Limited, 1955.) [21 
Southern Regional Council for Further Education. Eighth Annual 
Report, October, 1955. Pp. 39. (Reading: Southern Regional Couneil 
for Further Education, 1955.) (21 
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Aluminium Development Association. Research Report No. 27; 
Researches into the Welding of Aluminium and its Alloys: a Sum. 
mary of the Work of the A.D.A. Welding Research Team at the 
University of Birmingham, 1944 to 1950. Prepared by Dr. W. | 
Pumphrey. Pp. 60. 7s. 6d. Research Report No. 28: Column Tests on 
Some Proposed Aluminium Standard Structural Sections. By R, B 
age 44. 7s. 6d. (London: Aluminium Development Associa. 

on, “ 

Report to the Worshipful Company of Clothworkers of the cits 
London of the Advisory Committee on the Departments of Textile 
Industries and Colour Chemistry and Dyeing in the University of 
ieee for the Session 1953-4. Pp. 42. (Leeds: The University, 

Ministry of Education: Science Museum. Handbook of the 
lection Dlustrating Time Measurement, Part 2: Descriptive Catg. 
logue. By Dr. F. A. B. Ward. Third edition. Pp. vi+102+10 plates, 
(London: H.M. Stationery Office, 1955.) 68. 6d. net. 

London and Home Counties Regional Advisory Council for H 
Technological Education. Bulletin of Special Courses in Higher 
Technology (including Management Studies and Commerce), 1955-56, 
Part 2: Spring and Summer Terms, 1956. Pp. ii+45. (London: 
Regional Advisory Council, 1955.) 18. 6d. [21 

The Registrar General’s Statistical Review of England and Wales 
for the year 1952. Text volume. Pp. xi+256. (London: HM, 
Stationery Office, 1955.) 8s. net. 

Proceedings of the Royal Irish Academy. Vol. 57, Section A, No. 5: 
Plasma-Electron Oscillations. By R. A. Bailey and K. G. Emeleug, 
Pp. 53-62. 1s. Vol. 57, Section A, No. 6: Celebration of the Centenary 
of “The Laws of Thought” by George Boole. Pp. 63-130. 6s. Vol. 57, 
Section B, No. 10: Antitubercular Substances—14: The Chlorina- 
tion of 2-Nitrodiphenylamine. By Vincent C. Barry and J. G. Belton, 
Pp. 141-146. 1s. Vol. 57. Section B, No. 11: A Description of a New 
Nereid—Nereis Southerni. By M. K. Abdel-Moez and Carmel F, 


VOL. 177 


Humphries. Pp. 147-154. 1s. (Dublin: Hodges, Figgis and Co., Ltd., 
a1 

Pp. iv+92+42 plates, 
ai 


1955.) 

Year Book of the Physical Society, 1955. 
(London: Physical Society, 1955.) 10s. 

The Registrar General’s Statistical Review of England and Wales 
for the year 1954. Part 1: Tables, Medical. Pp. x+375. (London: 
H.M. Stationery Office, 1955.) 12s. 6d. net. (21 

The Registrar General’s Quarterly Return for England and Wales. 
No. 427 (3rd Qtr. 1955): Births, Deaths and Marriages; Infectious 
Diseases; Weather; Population Estimates, quarter ended 30th 
September, 1955. Pp. 20. (London: H.M. Stationery Office, 1955.) 
ls. 6d. net. (21 


Other Countries 


European Co-operation in Nuclear Research. 
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